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Preface 



Times and circumstances change; a new Administra- 
tion takes dfTice; new principles and goals emerge. The 
papers in this volume wer; Resigned about two to four 
years ago, and delivciiied 'more than a year ago. They 
have been brought tog^^ther and published in this vol- 
ume to fiilftn commitments* made at that time. 



Howard D. Samuel 
Deputy Under Secpetory for 
International Affairs ^ 
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• Do imports com ihc U.S. economy Jobs and contribuic 
to unemploynMnt? 

• Do foreign investment mid ihe export oT U.S. tech- 
notofy take toolt from U.S. workers and reduce their 
comparative ability to produce? 

• Do workers who lose their jobs because of international 
trade have a harder time getting other jobs or get worse 
ones than other displaced workers? 

Yes and no answers to such questions have been 
easy to come by over the years. Yet what is needed 
to implement U.S. iAtemational economic policy is not 
just a yes or no answer. What is needed is an answer 
that estimates how large effects are and how long it 
takes them to occur as a consequence of a change in 
international economic policy. What WbukJ happen to 
trade Aows« prices* output, and employment in the 
industry directly aff^ected? Whftt would be the indirect 
- effiects in the rest of the economy? How long would 
it take for the adjustments to occur? Ar\fl by how 
much %iKMild the various interests involved be a flfe ded ? 

It is surprising* considering how politically important 
tiese issues have become, that little systematic invMtt- 
gation of such questions existed until the inauguration 
of ihe Department of Labor research program on Em- 
ployment Effects of International Trade and invest- 
nient. Though the Department of Labor research pro- 
gram is comparatively new, having been started as 
recently as 1973, it has already had considerable 
influence in directing the attention of ii^search econo- 
mists to the serious issues^ that are involved. The 
program as it was conceived and as it has been 
managed intends not to advocate particular positions;^ 
with respect to free ^trade or for that matter particular' 
tabor or business interests. The intent was for dis- - 

passionate, scientific analysis of^the important issues . Another area of research involves ^tii^ating^ the 
that were inVMved. Information, not opinion, was the .impact of direct foreign investment by XJ.B. compalj^s 
olgective. It is not clear that the program has been on U.S. iradf, the distribution of wager uid employ- 
uniformly successful in this regard. But it is clear ment, the rai^e of investment, and so on. A related 
that an enormous quantity of information has been arenas the /ffect of transfers of -U.S. technology, on 

.accumulated, only part of which is presented iivihis the Ibng-teiln pattern of U.S. trade and the status of 
conference vohime* Such information has been usehil ^.S. workers. Onp aspect of this problem involves 

•„^ttf polky makers with regardjo issues as diverse as the analysis of the principal channels for technology 
— ;;r''lrteral trade negotiations, quotas on imports of transfer whether by sale or licensing. 
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particular commodities, and the administration of the 
trade acyustment assistance program. Thus the pro-* 
gram has gained the attention not only of professioni^ 
economists, but also of policy makers. 

The mi^r pi^ of the' research program was designed 
to assist in the continuing^interagency review of in- 
ternational trade policy. One area of active policy re-* 
view that is highlighted in the conference is the U.S. 
position tn the current round of multilateral trade 
negotiations. Issues of miyor concern include the selec- 
tion of a tariff cutting fonoula, the development of a list 
of products that will be excepted from tariff cuts, 
negotiation of reductions in nontariff barriers to trade, 
safeguard mechanisms to smooth adjustments, and 
general reform of the General Agreement on Tariffs and 
Trade (GATT) itself. 

The Department of Labor research program naturafly 
is focused particularly on labor dislocation costs that 
might be expected to follow cutbacks of Employment 
in an industry. These costs include both the^ duration 
of unemployment after layoff and any reduction of 
wages in the saibsequent job. Knowledge about these 
costs is importtmt not only for decisions about changes 
in trade polky but also in the area of direct foreign 
invesnnent and technology transfer. Aspects of the 
labor acUustment process that are of interest include: 



. • How dislocation costs 'differ from one industry to 
^Another. 

• Now dislocation costs depend on such characteristics 

/r of workers as age, job tenure, skill level, and location. 
• Whether reductions in employment occur through nat-s 
ural attrition or«actual (|isplacemcnt. ' 
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In ttddihun lo providing en^emiu) informulion for 
irude ncgoiiiiiion^ und «inuly%i*« of i^gnlulivc proponuN 
ofrecling trade und ' invc%lmcnL Ihc Dcpurfmcnl of 
l.iihor*% Inlemiitiomd I nidc und Employ mcni Keneurch 
Progrum dciiU dircclly wiih pn>blem9i ajiMOcialed with 
the Imde 4ii|)ufttmenl uftninlunce progmm, which \% ud- 

. minisiicred hy the Burtiiu of Iniernalionid I jiKir AfTair^. 
The objective of thi^ re^ieurch i% to identify workers 
who are genuinely impacted by international trade, to 
determine ^ how much TAA paymentu compen^^iate 
workers for their pecuniary lo%%e% an well a% to explore 
alternatives to trade acyuntment assi^itance. 

As noted, the ^ureau of International l^bor AffaitA 
has 4>een conductmg research on these aM VeTated 
issues for several years. It operates with a small 
staff of economists in the Department of Labor. The 
staff iijnvolycij dini^lly in rcMw^ind ift ^moni- 
toring a contrwcr research program,. Qn Dec ember 2 
and 3. 19 ^6, the Depaoiment of Labor s ponsore d a 
^fonrerehcc to present a sample, of results of ihf% 
research pro|ram*on the impact of international trade 
and mvestment on U.S. employment. Papers in the 
conference were all ba^d on research contracts at 
least partly fVinded by the Buteau of International 
Labor Affairs. The studies had* necessarily been re- 
cently completed or in a few cases were close to 
completion at the time of the conference. 

The main ob)#ctive of the con feren ce was to examine 
critically these research studies and to make the re- 
sults available^ Xo a wide audience of economists 
and pobcymakers in and out of government. This volume 
presents the main procee^nngs pT the conference, ft 
is organized into sections t^at more or less follovp" the 
organization of the conference. First is the brief prescn- 

. taf ion by Joel Segall who. at the time of the confer- 
ence, was the Deputy Undersecretary for International 
Affairs in the Depart me nl» of Labor. The remainder of 
the volume is organized in 7 parts corresponding to 
sessions at the conference. Following the research 
papers in each section are comnients^^on particular pa- 
per^ by formal discussants. Authors of the papers in 
some instances have prepared replies to these criti^ 
ctsms. 

In Part i. a sample of industry studies is pre- 
sented covering the steel and auto industries. These 
studies were prepared by research teams at the Public 
Research Institute of the 8enter for Naval Analyses and 
Charles River Associates respectively. The studies in- 
vol^ very detailend etonometric estimates of supply and 
demand conditions in the industries and the output and« 
employment effects of changes in import competition. 
Other industries that have been studied under the au- 
spices of the Office of Foreign Economic Research 
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tncludp oiL shoes, nugar electronics, chemicals, and 
trucks, among others. ^ ^ . 

Part 2 of the volume involves labor markets directly. 
Iwo l^lblic Research Institute studies are presented. 
One is concerned with'the dynamics of the labi>r market 
adjustment priKCM, the other is concerned with estima- 
tion of the earnings losses incurred by individuals dis- 
placed from selected manufacturing industries. 

In Part 3 there is a pa|xr based on a research report 
evaluating the old trade a^justihcnt assistance program 
before its reformulation under the 1974 trade act. Also 
included is a speech by Murray Finley. Though his 
presentation was made at a^luncheor) session at .the 
conference. Murray Finky's remarks are (Hibliahed 
under the trade adjustment assistance heading. As pres- 
ident of the Amalgamated Clothing and Textile Work- 
ers, he provii^ numerous illustrations of problems 
that the trade aclUustment assistance program has had in 
qneeting its objectives. 

Pan 4 involves foreign investment and employment. 
The papers by Thomas Horst and by Richard Freeman 
and Robert Frank utilized widely different research 
methodologies that yielded largely contradictory re- 
sults. Horst found limited employment effects ^ 
foreign investment whereas, though Freeman and 
Frank found little total job effect, they identified the 
possibility of substantial wage losses to U.S. workers as 
a consequence of foreign investment. This possibility 
was developed in another way by Jack Baranson who 
described ifi^detail recent cases of technology transfer 
from the United Sutea. 

^Part 5 presents a paper by Laurits Christensen, Dale 
Jorgenson, and Dianne Cummings on international pro- 
ductivity comparisons. |t was based on their well- 
known fictor productivity methodology. They iden- 
tified saving ^ an important source of high productivity 
gains in Japan and Germany which in this re;ipect have 
-outperformed many of the other countries studied in- 
cluding the tJnited States. 

Part 6 is concerned with U.S. tariff policy. The pa- 
pers in the session reported quite detailed industry esti- 
mates of the international trade Md employment effects 
of changes in tariffs. The study^ Robert Baldwin and 
Wayne Lewis examined the empRyment effects in over 
350 industries including the indirect effects on the ' 
suppliers to those industries. William Cline*s study 
considered interactions of trade flows with the rest of 
the worid* as well as employment effects that might be 
expected to resuh, depending pii which tariff cutting 
. formulas were applied. The Wharton Econometric 
Forecasting Associates research, which was sum- 
marized by Lawrence Klein, presented results of the 
Wharton Industry Model as nrKxlified to, incorporate 
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int(iraational^rade/Xhc papers generally fbohd fairly. 
^ smaJl aggregativSe employment effects as a consequence^ 
V'of lowering iCEuifTs birt in njany case^ ici^ntiQe^ large 
" effects in particular industries.; ' . 

^Part 7 incfludes comments by Michaef Moskow, v/hp^ - 
^'^'atthe time of the conftftence^was the Uridersecr^tary of. 
^ the E^partmeAt pCLaborf anc^a panel4i$cussion on the ^ 
issue of what is the v^ue o^the Department Df Labor * 

jwe^reii resHUsforikHicyma^ strivJd >o bring econ^mi9 analysis lo the attention of 

-^.^ . ' * * " ' ' ' ^ ^racticalpolicy makers. Me was an inveterate conference^ 

V organizer* and participant Profesf^or Johnson died in^ 

Geneva en Ma)5 W77,.at a^ 53. * 
> Eamestiae Barnes and Kaye Sykes who provided e5cce1- 
lessee ret arial jservices" at thfe" Offici of Foreign Eco-"* 
; nomk: Research in Washington. 

*i Ronald H. Smith who took m^jor responsibility in or- 
^ ganizingihe p^y«ica] aixanfi^ments for the conference at 



eifp^isejn ^valuatin^ the conferencpNpapers candidl]^ 
and j3rQfbssid^^^^ Among these, very disjtini^uished 
ecortomists, it^ra^^e apiJropriate to sinj;l« out Harr^.G*. ^ 
Johnson^ UjiivroSty of Chicago and the Graduate Insti- 
tlite of Intemaj^ional Studies,,Geneva; ^fio participated in 
the cdnfSlrence d^lte his not having fully recpvered 
*from an^eaclier.strokQ. Harry Johnsqn'* presence made 
the conference pfn^ialln ascertain sense. Me was one of 
thp mt>st published iiHemati^nal econonirsts iii^historx<^ 
Thbugh^his bent was^ighly theoretical, he conttOually'^ 



oCRobert Baldwin, representing the economic reseai;ph 
' community, and gbvempient policy makers Clayton 
; Yeutteh who v^'ds then Deputy Special TradrRepres^ft- , 
' tativQ, and Harold'l^mart an economistfrqm the Staf? 

of the House Ways ajid Mea|[is Comh^ttee. The panel 

also intludfes^a brief copnment by Elirabeth Jager of the 

AF^-CIO, who \s pne of the strongest critics not pjily of „ — ^ 

' intetjiational econbmicp^licy making as it relates tnjb^ ^ti^ayAovier Hotel in W^hington, December 2 and 3, 

labor movement, hm also of the kind of economi/re-j^7^ ^ho designed'the volume from cover 

search that was presented at the cooH^rence . to cover and William Kusterbeck who organized its print- 



^ As organizersw the conference and editor of 
conference volume we wish to thank the many i 
viduals whQ made ii ^1 possible. 




• Joel Segatl, whose idea it was to develop this 
research on international trade and employmen 

• The professional st^ in theJ3epartment of Lai 
Employment and Training Administration, (formerf 
Manpower Administ^tion) and other agencies of 
eniment who have cooperated so splendidly not 
financially, but also in the evalua^'on of research propos- 
als^and monitoring research in progress. ^ 

• The economic^ researchers who took what often 
amounted to't)Oc1c^mgth research reports and- rewrote 
them as conferenCT papers, sometimes wiHi the heavy 
applicatton 1^ the editors* blue pencils. 

• The formal Nliscussants >^ho offered their considerable 



mg. 

• The editor's cpl^pagues^ Ohio State University, 
Jeanette White, who coordinated the complex corres- ^ 
pondence and manuscript preparation that was entailed, 
and Lyn'ne Wakefield who copyedited the manuscripts 
and prepared the index. 

FinaHy, our gratitude goes to the hundreds of confer- 
eJ4ce participants, not only those from various govern- 
n^ent and research offices in Washington, but many 
from aroundifie country. Their presence at the confer- 
ence made^it a lively and interesting affair befitting the 
enormous importance of the issues that we^e under 
consideration. All in all it was a most successful confer- 
ens:e. We hope that the conference proceedings give 
some sens^^f this to an even wider audjencei. 
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About four years a^o the'Depajlrnerjjt of Labor began 
a program o£ research 'on the relationship between the 
ecbnomic conditions of U.^. workers and international 
economic forces/ At that time, the Hartke-Burke bill 
was under consideration by the Congress, the admini- 
stration had «tarled:)t9 draft its own versioii of trade 
legislation, there had been an importa|tt change in the 
structure of international exchange systems, and the 
patterns of trade and foreign investment were shifting 
rapidly. In all these matters, the Department of Labor 
was becbming increasingly involved. The impact on 
U.S. employment and employment conditions was a 
central issue and debates on employment effects were 
frequ^'t, intense, and unconstrainetf by reference\|o ^ 
con^mon base of empirical knowledge and understand- 
ing./ * ^ 



Adjustment to Changing Trade Patterns^ 

When the patterns of trade change, for whatever 
reason, the cosfs of adjusting tend to fall on specific, 
groups of Workers in the import-competitive industries. 
The process and cost of such adjustment have never 
been well studied and, as a consequence, we know too 
little about workers unemployed as a result of imports . 
For these workers, w.e must know sucl^ things as: 

• How long does it take to find another job? What will the 
*new wages be? ■ . ' 

• To what extent do the adjustment costs depend on the 
specific industries involved and local labor market con- 
ditions? 

• Are workers displaced because of iihports different from 
workers displaced for other reasons? 



1. Issues 



Tl^c 



questions that lacked — ^nd probably still 
lack — persuasive answeft are embarrassing in their 
significance for policy.. A partial list would include the 
following: ^ 



Trade Negotiations 



/ 



Foreign Investment 

An area of almost unrelieved ignorance has involved 
the relationship between U.S. investment abroad and 
JU-S. employment. A central issue is whether U.S, in- 
vestment abroad replaces U.S. domestic investment or 
other countries* investments. If U.S. foreign invest- 
nient replaces domestic investment, U.S. jobs and real 
wages may be adversely affected. The problem is dif- 
ficult because it poses the counterfactual question: 
what would have happened if the U.S. inve^ment 
abroad had nbt taken jplace? Would a firm from a dif- 



It seems cle^r that the United States will gain, on 

balance, from freer trade. But the gains from trade are country have made the investment? If so, the im- 

net gams, the difference between the gams to some ^ ^ employment is small. It is probably no 
groups an the economy and the losses to others. Sens.-/ ^^^^^^^ ^^^^ ^^^.^^^^^ 
ble policy formulation requires knowledge, in quantita- 
tive terms and in disaggregated form, about 



• Who gains, from expandec^i^e, who loses, aitd how'^ 



much?. . ' - • . ^ ' 

Where do the U.S. interests lie in the current multilateral 
trade negotiations? What. tariff formula would serve us 
b€^ What industries should be excepted from the 
negotiations? 



ment impact of U.S. foreign investment have ranged 
from a job loss of over a million to a job gain of 
over half a^'milliont and sometimes in the same study. 
Policy makers ought to know: 



• What wouldhaV^ been the effect on domestic emtjloy- 
ment, productivity, and terms, of trade if U.S. invest- 
ments abroad had^norbeeit made? 



6 



Introduction to the Conference- 

/ ■ 



• Should we be concerned about the transfers of technol- 
ogy that frequently accompany U.S. investment abroad? 
* What fiilGr^c^s the transfer of teqhnology^play in raising 
foreign pf^uctivity and what implications are there for 
U.S. production and employment? / 4 

'Th^ inventory pf unanswered questions could bfc ex- 
tended, of course, and many of the questions, as stated, 
conceal deeper, more complex questions. But in view 



^One of the papers (Ba|dWin and Lewis) offers unusu- 
ally detailed estimates bl^^ade ^d employment effects 
in the U.S/ by industry; region; and occupational 
grojjps. Tlies^ disaggreg^ findings are not^ particu- 
larly sinking in thai theTmport-seasitiyp indusiries are 
already well known and that one would^xpect multilat- 
eral tariff ctit^ to increase the demand in the United 
States for farmers while/decreasing the' demand for 



of the little th^t is known about the effect of trade ^ semiskilled wqrkers. Yef, the modest magnitude of 
investment on U.S. employment, it is^not surprising, these impactSiin ttJfcJl is striking and especially so iti 
tjiat discussions in this area commonly take on an air of view o^the assumptions that tend to bias results in the 
academic unreality. The Department of Labor r^esearch directipn of exaggerating th^ adverse impacts. - 
program w^s initiated to induce competent, profesA-^ The very broad papers just descnbed are^upple- 
sional researchers to study these important poHcy- mented. by two intensive industry studies on steel 



related problems that they had, in the main, ignoredfor 
so long. The more specific goaJs were to assist the 
Departnient of Labor in arrivinyat policy positions on 
foreign trade and investment issues and to make a start 
in^ccumulating a body of empiricaLevidence that could 
serve to inform public discussion. 

The program is now old enough to make the results 
public and to begin arriving at some judgment on the 
program's value. That is why the conference was held 
and why this volume is being published. ^The papers in 
this volume are summaries, of course, since most of the 
original commissioned works ran several hundred 
pages each. A serious effort was made to insure that the 
papers could jbe readily understood by noneconomists. 
That effort was not always successful and extra study 
inay be required for some items. The papers do not/' 
constitute the entire research progranri. Rather, they 
were selected to provide coverage of ^e topics likely to 
be of genera] ihterest at a large conference. \ 

The primary, and perhaps the pnly, justification for i 
government funded research is that it helps potlicy mak- 
ers make policy. Accordingly, k may be useful to touch 
on what these papers offer policy makers in the areas 
specified above. ' / 



and motor vehicles. \Jhe stee^ s^y stiggests thai th^ 
complete removal of trade barricrs'during the period 
19^-73 would hive had "a signT^^Mt but gradual im- 
pact on the U.S. ste.el industry^nd>hat some, but not 
many,, layoffs would have resulted. The auto study 
estimates the sensitivity of the U.S. share of the au-- 
tomobile market to changes in import price ahd tariffs, 
^e two studies are the first in a library .of industry 
studies contemplated by the Department of Labor! 

. It is obvious that these findings have value for policy 
formulation. Indeed, the work on tariff formulas h^s 
already been used extensively by several government 
agencies. The quantitative estimates of employment 
impact promise to be of special importance when the 
trade negotiations become more detailed. 



2. Palmers / 
vTrade Negotiatiahs 

The papers in this axea generally cb^clude that very 
substantial reductions in trade barriers cim be achieved 
with significant gains to consumers and wi^ little or no 
adverse impact 9naggregate employment. This finding 
applies^ to nont^iff as well as to tariff barriers and to 
Canada, Japan, the European Economic Comrnunity, 
and some other countries, as well as to the United 
States. Alternative fariff-cutting mrmulas are ev^uated 
for ' coincidence with the inkj^ts of the United 
StfERJCl its m^jor trading partners: 



Adjustment to Clianging Jrade Patterns 

When employment in a particular industry falls' be- ' 
cause of increasing imports, it is customary to treat the 
reduction in employment as equivalent to the nijmber of 
jobs lost or the number of layoffs required. Yet, th^J*^.. 
number of layoffs is not necessarily equal to the W 
employment reduction. In the normal coufse of events, ^ 
some workers m the industry will quit voluntarily, some 
retire, .die, etc . The nuniber of required layoffs is less as 
a consequence. One study in this section attempts to 
establish the relationsj^ip between a fall in demand for 
an industry's output$nd the number of layoffs required, 
taking into Account normal attrition of the industry's 
workforce. The subject is also^reated in the steel indus- 
try paper noted above. * - ^ - ■ > 

Another paper in this subject area provides estimates 
of the long-term earnings losses of workers displaced in 
eleven industries. The estimates range from about 25 
percent earnings loss in some ifidustries to zero loss in 
others. In general earnings losses are higher among the 
prime-age males studied in industries where.wages are 
^igh and attrition rates low. 
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Issues iriatraile policy ^fctpSShtly turn tsmfie matter of 
adjustment 'costs. Bsoape clause cases, for^ example, 
frequently involve c&onsideration Of the expected 
number of layoffs. The selection of industries for trade 
liberalization should take into account the costs im- 
poseaon workers in the industries under consideration, 
espe(|ially since the v^orker adjustment costs appear-to 
vary greatly aniong'industries. These studies can help in 
sdch^l^^ues.' 

U is worths nqting that the findings do not relate only 
to trade matters. If the papei^ have value, they should/ 
apply to labor adjustment costs, whatever the ^ause of 
displacefnent. , 



Foreign investment 



^ A thirii paper treats th^ transfer $f technology on the 
basis of twenty-five case studies. The piper .suggests 
that jfjeurrent trends continue, the industrial coniposi-' 
tion ^d competitive position df the United States could 

^ be altered in important ways and significant adjustment 
costs imposed. ' y " ' . 

It is hard id argue that the papers in this^ section 
present clear, or even fuzzy, guides to policy making. 
Perhaps the most that can be said is^hat the impact of 

/ foreign investment coi^tinues to be a research area of^ 
high priority. 



The one elenierit characteristic of ail the papers in this 
section is the diffidence with which the empirical results 
are presented. In view of the difficulties in studying the 
subject, noted previously, the diffidence is probably 
warranted. 

On the matter of whether U.S. multinationals could 
serve export markets by domestic production rather 
than foreign production, one paper, reports no^tattstical 
evidence of association between U.S. exports or im- 
ports and U.S. investments abroad. This suggests that 
U.S. production abroad does no^educe U.S. exports 
(or increaseimports)and, therefore, has little iippact on 
. U.S. unemployment. But another paper concludes that 
prohibittc^s of foreign investment would increase 
domestic employment demand substantially. Other 
findings on the impact of foreign investment include an 
estint&jte of duration of unemploj^ment for displaced 
workers (a matter of months) and a moderate redistribu- 
tion of income favoring capital. 



Conclusion 



S 



The papers I have been summarizing so ca||Edierly 
need not be thought of as definitive ; nor shpuld anything 
else in empirical economics. But they do constitute a 
good measure of current research directed to complex 
and important policy matters. And in anV even^ tlie ^ 
alternatives to policy making without serious research 
are unappealing. The volume is worth reading. Go— ^ 
ahead! ^ * * i^^ 

It is customary in an intrbduction of this soft tothanky 
"the people who made'it possible*" Yet, I am not 
inclii:^ed to do so. The authors were paid for their work, 
Department of Labor Officials should not be thanked for 
starting a program^ that should have been started yis^rs 
before it wasTahd the taxp£(^ers who, in fact, m^e it 
possible we/e not even consulted. But if the progr;2(m 
has merit, .Ine people most responsible are the, direc- 
tors: Donald Gordon now at Simon Fraser^Umvi^rsity, 
William Devu^ now at the Ohio State UniversHy, and 
Harry GruBIrt, the current director. For the selection 
of these outstanding and^ighly professional people, I' 
unblushingly take full credit. ^ 
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Part One: Industry Studies 



Introduction 

hiarry Grubert' 
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The papers in this session are two examples of a series 
-of industry-studies by thflJBureau of International Labor 
Affairs. In addition to tfiesie two, studies have been 
-completed on oil, footwdlar and sugar, and are under- 
way on chemicals and>e)^tronics. Each of these studies 
tak^s a close l6ok at the special features of a particular 
incuistry in contrast to some ofthe more broad ranging 
projects reported iq other sessions. 
The steel 'project reported by Mr. ^ond^pw for the 



cars will be produced in various locations. For exam- 
pip, Mr. Toder suggests that as the market for German 
and Japanese small cars expands in the United States, 
Japanese and Germai^ producers may well find it effi- 
cient to establish plants In this country, a developi^ept 
that, of course^ has already started. 

Returning to demand for a moment, I do not wish to 
^mply that the analysis of dqnand for steel is particu- 
larly straightfory^ard. Indeed the apparent uniformity in 



Public Research Institute \vas the first m^or mdustryv_quality between foreign and domestic steel raises a 



study undertaken by the Bureau of International Labor 
Affairs (ILAB). It was'intended as a prototype for the 
^series in the sense tfiat its components would tend to be 
found in the other industry studies. These industry 
study elements ^^(1) an analysis of the responsiveness 
of import demand to relative prices; (2)' the d^termi^ 
nant of domestic and foreigij prices; (3) the relaljionship 
between changes in (lomestic output and employment;, 
and (4) the estimation of losses in lifetime earnings^ 
incurred by displaced workers in the industry. This l^t 
area, earnings losses, is one in which ILAB researdi 
has pjoneered. It is reported an more fully in the pa|4r 
by Louis Jacobson in the sessiori on labor adjustifient. 
Although each of the industry studies tends to have 
siioilar components, the paper by EHc Toder on all- 
tomobiles demon strat^hat every industry has special 
features which necessimte differences in the analysis: 
In automobiles, the differenpes .in characteristics 
among nvakes of cars and the differing tastes of con- 
sumers for these characteristics create special prob- 
lems. A time series analysis 'nsl^tih|; imports to the 



question its own. Why do foreign ahd domestic steel 
sell at different prices at any time, and farther, why 
docs the price ^differential change si^bstantially, as it 
does, over time^LMiT- Jondrow has examined this prob- 
lem in a follow-up study that is just being completed and 
found that foreign and domestic steel ^e not really 
identical products from the purchaser's point of view. 
Foreign steel takes much longej to get delivered after 
being ordered, and the delivery lag is more variable. 
Moreover, tKebuyer who depends on foreign steel will 
experience grater variability in price. These- factdk"S 
increase inventory and other costs which means that 
many custonvrs.will be willing to pay a substs^ial 
premium for ndmestic steel. 

It may be nseful for me to point to a few similarities 
and contrast^ in the auto and steel study results. Both 
findthat tKej)rice elasticity ofthe demand for imports is 
relatively low .in the short run, but seems tQ be very 
large in the long run . On the other hand, domestic price 
setting behavibf in the auto and steel industries seems 
. ^ to differ. It is estiinated that domestic steel prices are 

relative prices of imported and domestic cars is not unaffected by changes in import prices, but that domes- 
entirely adequate. It is not enough to adjust price indi-. tic automobile prices respond to import competition 
ces for the changing characteristics of cars using so- significantly. The automobile 5tudy did not investigate 
called hedonic method^ which mal^e a^justmqpts for the formation of foreign prices, but the steel results are 
difference? in characteristics. For not only will demand of interest. Mr. Jondrow finds "that import prices are 



for imports depend on relative prices, holding qjiality 
constant, but also on how niany makes of particular 
types of car^ are available. For example, there may be a 
switch to domestics if U.S. pr^ucers start to make cars 
that are closer to foreigi^ automobile^ in terms of size 
and performance. Because' of the need to eiirich the 



highly responsive to capacity utilisation abroad , in con- 
trast to domestic steel prices whiclTappear unaffectec^ 
by demand conditions, a contrak which Professor 
Houthakker specially notes in his comment. 

In conclusion, I would like to emphasize the fact that 
the objective of these studies is to improve the evalua- 



demand analysis, Hie automobile project developed the tion of trade policy. When changes in trade barriers 



{{edonic share model described by MrT Toder. 

In part because of the variety of consumer tastes, 
econonues of scale seem to^kr significant in the au- 
tomobile industry. Jhc stujly, therefore, found it neces- 
sary to make a close examination of the minimum effi- 
cient scale for automobile plants. This information, in 
tujgj^^>mes important in predicting what kinds of 



are considered, it iseritically important to know how 
domestic demand responds to import costs, how em- 
ployment will be affected, and what will be the impact 
of the labor market experience of workers' in the in- 
dustry, TThe two industry studies presented here are 
an attempt to expand the amount of available infor- 
mation on these questions. 
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Effects of Trade Restrictions 
On Imports/of Steel 



James M. Jondrow* 



r 



Introduction and Sun^mary of Results, 

Iq analyzing the relative merits of free and restricted 
trade, economists have teided to concentrate on the net 
long-run effects: wheth/r the long-rtkn gauii&.to one 
group exceed the losses to others. Hii^aper uses an 
econometriclniodel to estimate the short-term gains and 
losses to particular groups froin free trade in the steel 
industry. Because there has not been free trade, we 
studied what would have happened Mad there been free 
trade in the period I%9-73. / 

During 1969-73, there were two trade barrieK. One^ 
a tariff of about 7 percent, had e:(isted for a lopg time, 
but was declining because^^^e Kennedy liound 
agreements. The other, a voluntary quota starting in 
196^, had been accepted by Japan and the European 
Cgmmon Market, the major steel exporting countries. 

One central finding of the study is that removal of 
import barriers would not have led to a sudden shrink- 
ago of the domestic industry. Import penetration would 
have built gradually. In the first year of our period of 
study; iqy ports would have displaced less than 2 percent 
of domestic shipments. This percentage displacement 
would have increased gradually to ab'out 8 percent four 

years later: '^^'^t 

Employment would have been reducedmore than 
proportionately to output because the oldest, most 
labor-in^nsive equipment would have beSn most af- 
fecte^V^Me eniployinent reduction would have been 
gradu^, and would ha^ come about, in part, by attri- 
tion. Still, there would have been some layoffs. We 
estimate that removal of trade barriers would have in- 
di^^ed annual "layoffs in the first years, averaging to 
roughly 3 percent of the labor'force. On the average, 
each displaced worker would have tost in lifetime earn- 
ings an estimated $6 thousand (in 196l> dollars). 
^i^There would have: been losses to the steel industry. In , 
thc^ycar of greatest effect, losses to industry would 
haveamounted to about 3 percent of gross revenue and 



'This paper is based on '•Removing ElMtA^tions on Import?- ofv 
y, * ILAB 73-8 by James Jondrov*^ Eugene Dcvino, Louis 




cn I son. Arnold Katz, and D^vid O Ncill, Public Research Insti 



>nter for Naval Analyses, ]975< 



would have approximately eliminated net income in 
^that year. ^ ^ 

®^t»va] of import barriers would have generated^ 
gains to purchasers of imported steel. These gains, in 
the form of lower prices, would have accrued both to 
industries using steel and to consuniei^ of steel-using 
products. We estimate that these gains would have 
more than offset the total losses to steel workers and the 
domestic industry. 



The Historical Context^ /|. 

Before 1958, imports were not much ofa challenge. 
Then in the late 1950s, the import price drapjped sharply 
from well above the domestic price to about 15 percent 
below, mie import price remai^jp/ lO^ercent to 20 
perceiitl>elow the domestic price during most of the 
next tin ygars, whereas the import share grew from less 
than 2 percent to almost 17 percent in 1968. 

Several reasons have been offered for the weakening 
of the domestic. steel industry's competitive position. 
The ''over- valuation'' of the dollar has been suggested 
by Floyd [8] as a cause for the U.S. trade deficit in 
general and by Thompson [ 15, p. 87| as a cause of 
growth in steel imports. 

In addition, American comparative advantage may 
have been shifting away from steel. The steel industry 
in the United States, relyjng on relatively old plants, 
had lost some of its technical superiority over foreign 
producers. Evidence for this position offered by Dir- 
1am and Adams [2] is the slower U.S.^ adoption of the 
basic oxygen fufnace. In addition, foreign steel indus- 
tries had ht^fn to recover from World War II. Thorn 
[14] suggests that the U.S. industry also faced much 
higher wage costs than their foreign competitors. 

A source of import penetration not related to com- 
parative advantage is the existence of * 'excess" capac- 
ity in foreign countries[ 15, pp. I7~ 27| . Another is the 
policy of the domestic steel industry to hold prices 
constant in the face of import Competition [1, pp.. 
627-291; Indeed, when imf^rts precipitated a tempo- 
rary price war in 1968, the press commented that price 
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cutting was a tactic domestic firms had iong avoided \ quota begins with an analysis of competition between 
f'^l; ' imported and domestic steel. Statistical relations are 

Finally, American labor disputes eofouraged im- estimated M^hich represent the behavior of participants 
port%. The first m^or inflow of imports coincided^! th jn the steel market, domestic steel purchasers, dom^s- 
^the record 1 16-day steel strike in 1959. To replace lostt tic suppliers, and foreign suppliers. These Fclatiahs Ire 



domestic shipments, purchasers turned to imports,, 
more than doubling import tonnage. After the strike, 
the im{>on «hare did nol return to its pre-stirike leve j, 
perhaps because Amertoian' purchaser^ had gained 
familianty with^po^^ * - . 

Throtighoilfthe sixites, the persistent, import price 
advantage led to a steady increase in the iipport share 
but, in addition; import penetration alyl^ays^Sicraased 
when a strike was threatened^ 



used to estimate the hypothetical eflfecl of removing 
.'•restrictions on steel imports in 1969 and leaving them 
off through 1973. The effects are summarized as differ- 
ences due to free trade in domestic shipments, prices, 
impQrt shipments, arid import prices. 

The estimated effect on domestic shipknents^s then 
used to estimate emplb/ment and earnings^ and tX^sti- 
mate-the effept onihe welfare of pai;tjculafgroup^. 
The next section describes some of the data used for 



By 1968, the import-share had reached a peak of estimation. This is followed by a more detailed descrip- 



almost 17 percent. Though part of this was due to hedg 
ing before a possible strike, it still generated^concern in 
Congress. To head off a possible mandatory quota, the 
ijoT-exporting countries agreed to nhe ^luntary 
quota.-^ ^ ^ 

The quota covered the five ye^s 1969-7?. Since 
import penetration was sUll increasing when the quota 
wa^ instjMlted, a stable equilibrium ha^not been 
reached. The effect of the quota was tto limit further 
import penetration. 

The quQta was not the only factor limiting imports in 
this period. Higher vyorld demand (especially in ^969 
and 1973), increasing foreign labcj^cos^s, and dollar 
devaluation^ all would have playe/ a part if the quota, 
had not been in dffect.*In the final year of the quota, 
1973, these factors created such a high import price that 
the quota was not binding. 

There have been violent cyclical swings. During late 



tion of the .methodology and results. 



The Data ^sed for the Study 

Much of the data used in this study was taken from , 
^standard sources. For example, tonnage figures for im- 
ports and domestic shipments were available from the 
American Iron and Steel Institute Annual Statistical 
Report, These series are reprinted in the Commerce 
Department's Survey of Current Business, Some im- 
portant data were not available from government statis- 
tical series; as a result, we found it useful to go to basic 
sources. . ^ ,- 

For example, there is no U.S. gov^ment price 
index fqr imported steel. Perhaps the clpseljlirtieasure is 
the unit value of imported steel, the ciistdi^s value ♦ 
divided by import tonnage. This is not very accurate. 



it^a L TiT ^uLMftiai,. aiviaea oy import tonnage. Ihis is not very accurate, 

1973 an^d 1974, there was an extreme woridwide short- Siowever, since a.shift from lower to higher valued steel 

ase in SteAJ. re<(ulrino in imff>nrt nrf/^«>c far ^Knu^* tUs^ ^ -n * . . ... 



age in steU, resulting in import prices far above the 
domestic prtce. Then, in 1975, worid demand fell sharp- 
ly and the import price fell below the domestic. The 
fall in U.S. demand was accentuated by consuhier in- 
ventory rundown and the resulting drop m domestic 
mill shipments was unprecedented in the postwar 
period. As world markets re'covered in €arly 1976, the 
J import price approached the domestic price, but since 
then, the import price has again fallen below the domes- 
tic. * 

One of the most sticking f^ts about the 3teel indus- 
try's long period of vulner^bilny^is that import penetra- 
tion was so slow. Although' the pehetration was unre- 
lenting, imports never threatened to fake over tht mar- 
ket, y 
- » 

An Overview of Methods Used to Estimate 
The Effect of Fre6 Trade 

QigP^(^iate of the effect rof removing the tariff and 



will increase the unit value, even if the actual price is 
unchanged. In addition, the valuation fqr a given item 
can be determined in a number of ways and "frequently 
does not reflect the actual transaction^value" [ 1 1 , p. 1 ]. 

To construct an import price index, we used trade 
press quotations of export prices for Japan and the 
Common Market, These prices are published for par- 
ticular types of steei in^the British trade journal. The 
Metal Bulletin. The individual prices were weighted 
and aggregated into a single index of the foreign dollar 
export price. , 

To this export price, we added transport and tariff 
costs to approximate the U.S. landed price. The trans- 
port cost index was constructed from data in Chartering 
Annual [5]. The percentage tariff was constructed as a 
fixed weighted average of numerous individual tariffs. 

We also needed basic data to form an index of foreign 
materials cost.-Suclj^ index was readily available for 
Japan, since the Japanes&wvernment publishes a set of 
input-output price indices foisyarious industries, but for 
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Europe, it was necessary to create an "^ndex of Steel 
input costs from' price indices for ^^eparate factdrs. 
(German^factor prices were usedtorepresent^European ^ 
costs.) ' 



A More Detailed Description of Methods 
Used to Estimate tlie Effect of Free Trade 
0^ Pntpes and Output 

The economic model of the steel markiet^sqd to esti- 
mate the impact of free trade has four hehlkvioral equa- 
tions. The first two describe demahd;the substitiitidn * 
between imported and domestic steel andlhe substitu- 
tion between steel aijfji other products. The remaining 
two behavioral equations describe supply: price setting 
behavior by producers of domestic and imported steel. 
The model is c6mpleted i^ith several identities.^ 

The following sectfoifs give.a general description of 
t4ie equations and results. The equations themselves are 
presented in Appendix A. || 
- Substitution between impX}rted ana domestic steel. 
The first etiuation describes the choice between domes- 
tic aiid imported steel. The variable to be explained is 
the ratio of import^ to domestic shipments. 

An important determinant* is the impiort-domesttc 
price ratio, an index of landed import price divjded hy 
an index of the domestic steel price (represented by the 
BLB price index for steel mill products), ft is estimated 
thai, if trade restrictions increase the relative import ^ 
price by I percent, the dependerit variable will fall by 1 
percent during the first year. This effect i< statistically 
significant; its level is almost bight times its ^andard. 
error. 

The relative price variable measures only the short- . 
run effect of prices. To represent the lagged effect of 
prices and other variables, we include several lagged 
values of the dependent variable, which allows the ef- 
fect of a persisting price cj[iange to cumulate. 

Tabl#l illustrates the cumulative effect of a 1 percent 
drop in import price. 



Tabis 1 

Cumulative Effect of a 1 Percent Fan In the Price 
of imfiorted Steel on the Ratio of Imports to. 
Domestic Shipments 



First year 
Second year 
Third year 
^—rth year 
g-run effect 



ERIC 



Percent Change 
in the Hatio 

1.0 
1.5 
1.9 
2.3 
5.9 



Another important ^ determinant of the impei% 
^domestic quantity ratio is the expectation of a. strike. 
When a'strike is expected, consumers often turq to 
imported steel because^ of limitations on domestic 
capacity and because deliveries during a strike can be 
guaranteed only by import suppliers. The, estimated 
equation indicated ^thar a period of hedging against a 
strike, such as the one in 1968, wou^d increase the de- 
pendent variable by about ^^^rcer 

Substitution between steel andjother products. Jn 
addition to encouraging substitution into imports from 
ddtnestic steel, free trade lal^o entourages substitution 
ioto steel from other products. Im second equation 
describes the degree of substitution into steel, estimat- 
ing how consumption of steel changes when the price of 
steel falls; • \ 
« The dependent Vankble ijn^ythis eliuation is a measure 
of the total amount of ste^l, domestic and imported. The 
measure is not the sum of the twd types of steel ^ but a 
slightly more complex ms^riitude bksed on the assump- 
tion that the two are imperfect sutstitutes with a con- 
stant elasticity of subs^futipn. * 

This depc4ident variable turns out to, have, only a 
limited sensitivity tp the pricel of steel as a wholes A 1 
percent drop in the prite of steet, relative to the | 
steel-using output^ leads to a. 0.4 percent rise/in steel 
shipments. Eyen if free trade lowers the price/of steel, 
steel consumption will not increase much. 

Other determinants of steel demand are output in 
steel-using industries and lagged steel shipn^nts. Out- 
put has a powerful effect, indicating that steem.a highly 
cyclicalindustry. Lagged steel shipments Have a nega-* 
tive effect. This probably indicates inventory adjust- 
ments., A high value of lastyear*s shipments, hplding 
constant this year*s desired consumption, means that 
inventories will need 16 be reduced thi^year, reducing 
this year's shipments. ' J . . 

Inventory adjustment seem^ to have been partially 
responsiblet^or the precipitous drop in steel shipments 
in early 1975. Inventories built by purchasers trying to 
protect themselves against the shortage in late 1973 and 
. 1974 and the expected 1974 coal Strike were liquidated 
in early 197^ as demand dropped. 

The remaining determinant of steel deitiand is a sim- 
ple time trend ^^h a negative effect of about 1 .8 percent 
a yeair. The trend may represent the discovery of new 
applications for competing niat^ri^s sach'*as plastics, 
cement, and aluminunfi. 

The supply price of domestic steel. The variable to be 
explained is the^PLS Wholesale Price Index for steel 
mill products. Imports could affect the domestic price 
by creatinjg slack in/the demand for domestic ste«l. 
However,, we^id noVfind that capacity uti4ization was 
ai\ important'eterminant of price, which su|gests that 
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I] sharply to limit import pene-^^ 
csult b^es not seem to «lcm from inaccu- 
CC5 meksur^. The one m^jor sti^Kdi- 



domestic pric 
tration. This 
racies in the 

* rected toward measuring ^h^ extent of discounting 
founcTlt unimportant* for -steel [ 13, pp^ 71- 74 . Vari- 

/ ables that did seeiQ.io-afrect price were input costs and 

I Jthc price iiythe previous year. ' 

I The supply price o/yoreign exports. This equation 

• explains an index of the foreigaexport price. The msyor 
issuers whether this export price'is affected by U.S. 

' import demand. If so, then trade restrictions will tend to 
lower the foreign export price. 

U.S. danand can aff*:t the export price either as part 
of world demand or throu^ Some independent 
mechanism. The >empiriciri analysis suggests that our 
demand^s important only as part of world demand, not 
independently. Entering our demand as a determinant 
of foreign expoi^ price djd not yield successful results. 
Since our import demand is only a small part of world 
demand, the export price docs not depend importantly 
on U.S* import demand. Jience, foreigners are unlikely 
to bear^ large fraction of any burden imposed by trade 
restrictions. 

Though oun import demand does not influence the 
foreign export price, worid demand does. We estimated 
that a 10 percent increase in world capacity utilization . 
raised ^foreign export prices by almost 20 percent. 
Foreign materials prices and technical change also in- 
flilfnced the foreign export j>rice. 

The effect of the quota was measured within the 
import price equation. The presence of the quota was 
measured by dummy variables for the quota years 1969 
to 1972. A quota variable was not included for 1973, 
since the quota was nonbinding in that year. 

The coefficients on the quota variables are estimates 
of th^ tariff equivalefit of the quota, i.e. . the tariff that 
would restrict imports the same amount. This tariff 
equivalent ranges from 19 to 28 percent depending on 
the year; the same order of magmtude as those reported 
by Flo>^d[7, p. 133] . His estimate is based on compari- 
soils of prices of Japanese steel in Canada and the 
United States. ^ . 

In interpreting the estimated tariff equivalent, we 
npte that the dependent variable is a posted world ex- 
port price, not necessarily specific to U.S. purchasers. 
Foreign producers with rights to sell under the U.S. 
quota receive a morfopoly rent, creating a difference 
between the world export price and the price to the 
United States. The question is. Which price is mea- 
sured by posted prices during the quota period? 

We answered this question empirically. We entered 
the quota variables in both the^export price relation (as 
d' (3 d in this section) and wi the import-domestic 
^ERXO^" relation. If the quota rent is included in 
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posted prices, the quota variables should be;^ignificant 
in the export price equatioA. If the quota/fent is not^ 
included, the quota variables should be significant in« 
stead in the import demand equation. That is, actual 
imuprt prices to the United States will be underesti- 
mated by posted prices dunnt the quota period and the ^ 
quota variables will pick up this underestimation .'Thus, 
they will be significant determinants of the ratio of 
imports to domestic tonnage in the import demand' 
curve. - \ ^ .c 

The'j^sults indicated that therent^^bulable to the 
U.S. quota was included in the poSfpoprice during the 
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-73 
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Percent oi^ 


Tear 


Actual 


Restrictions 
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Column (2) 




Imports of Steel Mill ProdHtts 








(in thousands of net tons) 




1969 


14.034 


13.600 


16,900 


-25 


1970 


13,364 


, 12,000 


16,1(I|P 


-34 


197J 


18,304 


16,800 


26,000 


-54 


1972 


17,681 


17,300 - 


27,500 


-58 


1973 


I5,h52 


" 14,600 


21,800 


-48 




Domestic Shipments of Steel Mill Products 




(in. thousands of net tons) 




1969 


'93,877 


98,600 


97,100 


1.5 


1970 


90,798 


90,770 . 


87,900 


3.1 


1971 


87,038 


87,800 


81,800 


X 6.8 


1972 


91,805 


95,400 


87,700 


r8.i 


1973 


1 1 1 ,430 


111,000 


103,163 ' 


6.8 




< 


Import Price 








(index base 1967) 




1969 


'1.27 


1.33 


1.04 


. IV 


1970 


1.36 


1.38 


1.10 


20 


1971 


1 15 


1.15 


0.86 


26 


1972 


i.29 


1.27 i 


1.03 % 


19 


1973 


2.09 


1.98 


1.87 


5 






Import Share 




1969 


0.14 


' 0.13 


0.16 


-23 


1970 


0.14 


p.l3 


0.17 - 


-33 


1971 


0.18 


0.17 


0.25 


'50 


1972 


0.17 


0.16 


0.25 


-55 


1973 


0.12 


0.12 


0.18 


-49 






Capacity Utilization 




1969 


0.93 


0.97 


0.9(^ 


1.5 


1970 


0.86 


0.86 


0.83 ' 


3.1 > 


1971 


0.78 


0.79 


0.74 


6 8 


1972 


0.87 


0.90 


0.8^ 


8.1 ^ , 


1973 


0.98 


0.97 • 


0.90 


6.8 
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quota period and other purchasers received discounts 
^ from th!s. '^is fcsuH is consistent with the fact that 
quoted prices usually refer to the maximum price where 
dlN^ent purchasers pay different prices/ Note that it is 
alsoct^isicni with the foreign exporters recefving^he 
quota rentv ' j 

Identities. The behavioral relations discussed above 
are supplemented with several identities. One shows 
the exchange rate convei^jop-between the export price 
in forei^ currency and ine export pricfi in dollars^ 
.Anothcrv^adds transport costs and the tariff to the^ 
foreign dollar export price to'form the landed import 
price, the price used to estimate substitution between 
i^poi^d and domestic steel. 

the Impact of Free Trade 

The model outlined above was used to estimate how 
free trade would affect the U.S. steel market between 
1969 and*1973. As shown in Table 2. we estimate that 
imports would have^en much higher had trade bar- 
riers not existed. Import tonnage would have grown to 
an estimated peak of 27.5 million tons in 1972 compared 
with the 17.2^illion tons actually imported. 



.ic effect of trade restrictions was to limit the import 
shaVe to about the^requota level (see Figure 1). The 
restnfciive eflFccls of the tariff and quota increased over 
lime; they are estimated tP have reduced imports by 25 
percen; in the first year and by almost 60 percent in 
1972, the year of the peak effect. , \ 

Trade restrictions had a mjyor impact on jmport i^rice, 
as much as 25"percent in some years; yet imports are a 
small fraction of U.S. consumption, so a substantial 
rcstricj^n of imports still does not translate into a large 
percentage increase in domestic shipments. In fact, we 
estimate that the largest increase in domestic shipments 
due to the tariff and quota was S^rcent, Had there 
been no trade restrictions, the ma^ effect,of import 
penetration vvould have been to acceMu^te the cyclical 
doWnturtiJn domestic steel shipmentsTo 1970- 72: 1970 
would have remained a mediocre year; iV 1 would have, 
become a very weak year; and 1972 would have been a 
mediocrer rather than a good year. 

The effect on employment. Still to be determined is 
Jjmv the output changes described above would affect 
employment, and the welfare of specific groups. To 
convert output changes to employment changps, we 
used the work of Arnold Katz-of the University of 
Pittsburgh. Katz's research describes the way in which 



Import 
share 




\ Predicted import share 
\ yrith free trade 



Predicted impdrt share 
with trade restrictioris 



Figure 1 , 
The Share of imports In Apparent Consumption — Actual, 
Predicted with Free Trade, and Predicted with trade 
Restrictions 



ERIC 



2 J 



19 



* Part One: Industry Studi«s 




labor rpquiretnents depend on th# age of the capital 
stock [I.I J. Old6;plants tend to'be morfe labor inffcnsive 
than the industry's average plant, and hence have 
- higher variftble costs. These are the plants i^ost likely 
affected by |he trade, hence employm^t losses are 
more than proportional to output changes. Indeed, 
Katz has estimated that the older, marginal plants are 
about t%:e as labor intensive as the indusfiV ^erage. 
' so that a permanent I p<^ent drop in output leads, to a 2 
^ percent drop in permanent employment. \ 

The permanent employment effectof output irhanges 
is detayed by labor hoarding. yWhich explain^ why 
employment varies less thaq ou/put over the cyCte. A 
business vi'xW generally not kngW whether an observed 
drop in demand is permanent. l/it is judged to be 
temporary, laying off workers ma(y be costly; some will 
find other work. Increasing output back to "normal" 
requires |f iring new workers with attendant search cost s 
and training costs. Because of these costs, management\ 
tends to delay some layoffs until it becomes sure that 
the fall in demand is permanent. Katz estimates that, in 
the steel industry, only 50 percent of any long-term 
employment drop is made in the first year of declining 
demand. THe"remaining half is delayed until the second 
year. • ^ 

We applied Katz's model to translate putput changes 
to employment changes. First, actual employment was 
assumed to be desired employment in the presence of 
trade restrictions. (Note, this implicitly ignores labor 
hoardmg in the actual employment figures). Experi- 
ments with relaxing this assumption tended to lower the 
costs of free trade (leaving the ^ains unchanged). To 
derive desired free trade employment, we adjusted ac- 
tual employment by the estimated percentage effect of 
free.tradeon employment, twice the percentage output 




The desired employment under free trade was then 
adjusted to allowlfabor hoarding. Using Katz's result, 
we assumed thatjn the first year the firm retains one- 
half of the workers it intends finally to lay off. If. in the 
next year, demand docs not return to "normal." work- 
ers hoarded from the previous year axi laid off. and 
m^e-half of thcjiew employment adjustment is made. 
We^sed the employment figures, after labor hoarding, 
to estimate layoffs with and without free tradc^ In doing 
this, we subtracted an assumed 1.5 percent natural 
attrition. \ 

As can be seen from Table 3. the effect on employ- 
ment cumulates because of gradual adjustment in 
domestic output and because of labor hoarding. The 
effect on layoffs (Table 4) was much smaller. Only in 
-two of thei five years in which the quota elHsted would 
free trade have t^rreased estimate^ layoffs. In 1970 an 
additional 3.5 percent of the industry's labor force 
would have been laid off. In 1971 the estimated differ- 
ence IS 8.4 percent of thtf labor force. 

The effect on welfare of specific groups. Gains and 
losses to specific groups include: 



• gain to steel [Purchasers 

• loss to steel manufacturers 

• loss to steel workers 

• loss of tariff revenue. 



i' 



^ The gain to consumers is estimated using a standard- 
technique, consumer s surplus (see Appendix B). 



Table 3 

Employment Estimates With and Without 
Free Trade 



Year 



1969 
1970 
1971 
1972 
1973 



0) 

Predicted 
Employment 
with Trade 
Restrictions 



(2) * 

Predicted 
Employment 
withpree 
Trade 



er|c 



Employment in SIC 331 
(Adjusted for manhours) 
thousands of workers 
659.8 . 643.6 
628.4 f 589.4 
578.1 544.5 
584.4 494.6 
628.4 518.8 



(3) ' . 
Effect of 
Trade 
Restrictions 
as a Percent 
of Column (1) 



•2.5 
6»2- 
5.8 
15.4 
\1A 



. Table 4 

Layoff Estimates With and Without Free 
Trade 



Year 



1969 
1970 
1971 
1972 
1973 



Predicted 
Layoffs 
with Trade 
Restrictions 



Predicted 
Layoffs! 

with Frojfe 
Trade 



Effect of 
Free Trade 
as a Percent 
of Empl9yment 



{Layoffs in thousands of workers) 

0 0,0 

.21.5 44.6 3.5 

40.9 36.1 -0.01* 

0 4L6 ^ 8 4 

0 0 0 



Though estimated layoiTs arc generally higher under free 
trade there is one exception. Free trade layoffs in 1971 arc 
slightly below layoffs with trade restrictions. This results from 
the fact that labor hoar?ling is taken into account in the free 
trade^casc, but not m the actual employment figures used to 
represent the situalipn with trade restrictions. Lal^r hoarding 
under free trade s|^s the desired employment drop over 
two years, making the 1971 free trade layoffs siiaJler than with 
no trade restriction^^ The delayed layoffs under 'free trade 
show up in 1972. ^ 
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'he loss- to steel manufacturers, is of two types. First 
there is the cost of labor hoarded. We ^sume that this 
labor is not used, so thatthe toss to indusljpy i$ the sal^r^ 
• of the hoarded labor, which undoubtedly overstates the 
cost to ihduslky since the extra labor probably has some 
productivity. . 

There is also a further loss of profits. This i^ the area 
above a competitive supply curve, or marginal cost 
curve, usii!^lly termed producer's "surplus. We did not 
observe an upward sloping supply curve for steel in our 
empirical work; instead we found that the price is unre- 
sponsive to market conditions. However, Katz*^s work 
on*costs fpr equipment of different ages suggests^ a 
shape for the marginal cost curve, which can be used to 
estimate profit losses. 

Losses to labor w^re estimated by comparing the 
long-term earnings of displaced steel workers with the 
earnings of similar workers who remain. Jacobson ( 9 ] 
estimates that the lifetime earnings losses per steel 
y worker laid off are $6,300 in I960 dollars. To get total 
costs, we adjusted this figure to 1%9 dollars using the 
wholesale price indexy(as used throughout the paper) 
and multipliedlt by the number of layoffs induced by 
free ;rade. L^ses of tariff revenue are estimated as 
import val^>^ (at the foreign port) multiplied by the 
percentage tariff. The estimated gains and losses to 
specific groups are shown in Table 5. 

The discounted sums shown in Table 5 are present 
values in 1969 dollars. Gains and losses for individual 
years are first deflated to 1969 dollars using the 
wholesale price index, then discounted back to 1969, 
using a real interest rate of 5 percent. 

AS can be seen from the table, gains to steel consum- 
ers are sizeable, about $2»8 billion. Much of this isva 
transfer from other groups. The>argest losses are not to 
labor, but to shareholders in the steel industry, "they 
lose about $1.1 biJIioijin profits, which includes about 
$0.85 billion due to labor hoarding. Losses to taxpayers 
in tariff revenue are another $0.7 billion, and losses to 
labor are a somewhat more njBdest $0.4'billion. 

Adding the gains and losses yields a net gain of about 
$0.62 billion. Ifredistribution is thought to hAve some 
cost, this net gain is not costless. The net gain necessi- 
tates a transfer of about $2.2 billion, or over three times 
the net effectclPart pf this transfer is from taxpayers, not 
a concentrated group. The transfer from labor and in- 
dustry is about $1.5 billion, more than twice the net 
effect. \ } 

Though the aflttustment for free trade requires losses 
that are large in relation to the net gains, the losses are . 
not sudden, nor are they large in relation to industry 
revenue or payroll. 

O the worst year for layoffs, the expected lifetime 
ERXC ngs loss was less than 5 perce||t of payroll. The 



Table 5 




Gains and ^A^ses Dua to Fraa Trada^ 

Gain^ lo StccJ 
^ Purchasers — 
Year ^ (mUlions) 

1969 ^ $539 / 

1970 ■< 610 ' 

1971 ! • 1048 
- 1972 • ^ 903 

1973 • 267 


discounted sum 


^ 2839 
Losses to Workers 

i mall mntf ^ 


1969 
' 1970 

1971 ' . ^ . 

1972' 

1973 ' 


$ 0 

170 
-36 
32? 
■ 0 


DiscdUnted Sum 


' . 379 


> 


Losses t& Industry 
from Labdr Hoarding ' 
(nnJiionsi 


.1969 / 
1970 
1S>71 

1972^ - * * 
1973 


1 $ 43 
300 
578 
73 

. 0 


Discounted Sum 


864 


r 


Losses to Industry 
R-oduccr's Surplus 
(millions) 


1969 
1 V /u 
1971 
1972 
.1973 


$ . 1 , 

JO 

141 
95 

30 . 


Discounted Sum 


249 . 

Losses of Tariff 
Revenue 
(mUlions) 


1969 
1970" 
1971 
1972 
' 1973 


$141 
151 
195 
205 
189 


Discounted Sam 


726 

Total Gains Nfinus 
TotaJ Losses 
(rnfllions) 

$621 




i 
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lai^est single ^ loss to industry was modest in^rela- AODendiX A 
tion to revenue, about 3 Urcent; however it would 



have exhausted net income that year. 

Some of the Idsses described above do not usuaJly 
appear in caJculations of the net gains from trade. The 
loss to industry in the form of payments for hoarded 
labor is usually not included, on the assumption that the 
industry moves immediately to its new equilibrium 
level^of emplpynMnt. One argument forthis is that labor 
boarding is a pul^ cyclical phenomenon. On the other 
hand, it seems unH^ely that the effects of permanent 
output changes can be distingUish^sd. easily from cycli- 
cal changes. Hence, the uncertainty and re^tion to it 
might be similar. 
Also omitted from the usual gains arid losses calcula- 
. tion is the loss of hidustry profits and labor earnings. 
The rationale is that a coippetitive supply curve repre- 
sents the opportunity costs for both labor and capital. 
Hence, any losses they would suffer are completely 
included in the steel price drop they are willihg to ac- 
cept. But, it turns out, this loss is exactly offset by a«ain 
to consumers of the domestic product. The gains 'to 
consumers of the domestic product and the losses to 
capital and labor cancel, leaving a net gain only to 
consumers of the imported product. 

We 6p not assume this cancellation for the steel in- 
dustry because neither the steel price nor wage seems 
-Sensitive to'short-ran demand conditions. Yet, the exis- 
tence of mar^ginal plants alongside much more modem 
ones suggests that the industry has an upward sloping 
marginal cost curve, as discussed earlier. 

We limited our study to specific years and to gains 
t<ypecific groups. A word should be said, 
howemgbdut the welfare effects that lie outside this 
focuflHjj|tf import penetration causes an adjustment 
^jK^^^ * downwaird adjustment in the 

generlniomestic price level, our exports will become 
more competitive: If the United States has monopoly 
powenrin export markets, import trade restrictions will 
help us exploit this and shift the terms of trade in our 
favor. Removing import restrictions prevents us from. 
«?iercisingour monopoly power as effectively. We have 
riot taken account of this. 

On the other hand, thegains to import consumers will 
extend indefinitely into the future. The adjustment 
costs to industry and labor, all the costs but the lost- 
tariff revenue, will die out as adjustment becomes com- 
plete. Hence, limiting the study to the first few years of 
free trade could lead to massive underestimates 6f the 
net gains. ^ 



Equations Us«<f to Osscrlbo tho Stool Morkot 

The results in the text are based on a* econometric 
' model. The model has four behavioral equations (dis- 
cussed belcAv^ and a number of identities. 

Background onvhe demand curves. There are two 
demand equations, one representing the substitution 
between imported ^ domestic steel, the other repre- 
senting the demand for ^el as a whole. These equa- 
tions are derived from a CES production function for 
steel-using commodities y. The production function is 
assumed to be of the following nested type, as described 
in [4]. 

The first production function is homogeneous and 
depends on an index pf steel input s\ constructed as a 
CES function of^ (import -tonnage) and q (domestic 
shipments to domestic purchasers), "nie, coefGcient a 
measures substitutability between stelbl and other In- 
puts, the elasticity of subsUtution being 6 = (1 + a) '. 
Similarly, the coefficient ^ represents substitutabil- 
ity between imported an^d domestic steel. 

Profit maximization by firms, taking as given the 
price of output, results in the following factor demand 
equations: 



(I) 



s = k 



I' or 



In(^) = In* + 61 



,n(^j*,ncv,. 



(2) 



where 

Pm 
Pq 

Py. 



= price of imported steel 
= price of domestic steel 
= price of output 
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8 

Ps 



=== constant 

=(r v/j)'*^""^ , - ~- - 

composite pri9e for steel, witich can be de- 
fined by the^ relation c/lnp5 = In p,„ -h 
(I -vm) d In p^, where is tfle import value 
s^iare 

- output of ^teei'Using commodities. 



For estimation, both (1) and (2)3re assumed to hold in 
long-run equilibrium. Actual estimation employs lagged 
values of left-and*right-hand variables to allow for 
gradual adjustment. These shprt-run forms approach 
(I) and (2) as adjustment becomes complete. ^ 

Befor^^proceeding to estimates of individual equa- 
tions, ft is necessary to discuss a genel%l econometrip 
issue. Tjjje model includes almost as many predeter- 
mined ^ShibWL-as observations. Hence » two-stage 
least^squares is virtually the same jis ordinary least- 
squares. Obvious alternatives are to use a subset of the 
predetermined variables or a set of principal -r^smpo- 
r nents. However, the first seems arbitrary andlpvblves 
throwing away information. The laUej:is subj^t t\thci 
scale problem. Moreover, ,the en^ogenous/fight-hand 
variables turn out to be not very^endOgenous . Hence, 
the low variance of least-squaresrna^well outweigh its 
asymptotic bi^. For these- reasons, ordinary least- 
squares is usfo for estimation. To correct^ for first- 
ordei^erial correlation « gcneralizied le^-squaros is 
empl^edi 

The substitution equatiotj^TYi^ substitution equation 
* (equation (3)) is estimated usmg a Jorgenson rational lag 
(h^nce the lagged values of mlq) and an added variable 
H to measure hedging before a possible strike. Before 
each msgor negotiation, steel users build inventories, 
domestic shipments become large, domestic capacity 
often proves inadequate, and users often turn to im- 
ports. After the agreement is reached, domestic ship- 
ments GeUI off suddenly * A measure of the hedge^s inten- 
jpity is the fatio Qf maximum monthly shipments during 
the year t6 average monthly shipments. Our variable H 
is this ratio multiplied by the estimated length of the 
hedge. The length measure is provided in the Steel 
Import study [ 15, pp. 14^ 563 with our own extensions 
for more recent yea^. 

' " • ■ .• 
Equation (3^: Substitution Eqitiltion — Annuai Data 
1956-73 (r valuea in parentfibses) 
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ln(^)= -0.394- 
(-3.90) ( 



0.994 In (0.84— J 
[-T.93) \ 




/ 



t 0,454 In/^V' t0.265 ln ff)\ 
(6.74) ^"'^'^i (3.21) ^^^-2 

+.0.113 In/—) + 6.0377/. 
i\ ^ ^^-y- (7.61) 



(on transformed duta)^Q.98 
A^= 18 ■ 

d.f. ^ n 

D-W = 1 .79 
p = 0.542, 



where ^ . ^ 

m' •== tonnage import? of steel mill products ^ 

Qr-^ = domestic tonnage shipments of steel mill 
products to don|6stic users 

Pm -mdex (bas^ 1967) of the dollar price -of im- 
ports including tariff and transport. It is con- 
structed from export quotations for the com- 
^ mon market and Japan. These export quota- 

tions were used tg form a fixed weight 
measure of the dollar export price. To this 
we added a measure of tariff and transport 
costs. The former was based on a fixed 
weight average of U.S. ste^l tariffs. The lat- ^ 
« ter was based on an index of tramp steacper 
rates published' in [5]. The dollar import 
price, thus formed^ was, then expressed as 
an index, bisise 1^67. In estimation, the index 
is multiplied by 0.84, since in I967ahe mediaif 
import price was about 16 percent below 
. the domestic IK, pp. 400- it)] 

p^ — domestic price as measured by the BLS 
wholesale price index for steel mill products 
= measure of temporary hedge demaftd. 

This regression suggests that imported and domestic 
steel are fairiy substttut^ble, even in the short run. The 
elasticity of substitution after one year is about unity. 
The long-run elasticity of substitution is much higher, 
about 6, since only 17 percent of life adjustment takes 
place in the first year. 

The demand for steel as a whole. The dc^mand for^ 
steel as a whel^ expresses t^e steel input index 5 as a 
function of the steel price index p^, the price of output 
Py^ and output in steel-using comiitoditiesy. The vari- 
ables 5 and Ps are derived using the assumed CES 
production function for steel-using commodities. 

The composite price index is formed from the relation 

d In = Vnid In Pni Q^^m)d In , 
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where »Vm is the import value share. The re<iuhing niBa-- 
sure of is expressec^as an index/ base 1967. The 
variable .v is formed by the relation ^ ^ 



Estimates of r,, Cg, and /8 are tfken from the steady- 
state form of equation ' • . 

The aggregation formulas for/?, and s are both based 
on long-run equilibrium conditions. Hence, they are 
justified only asymptotically, as the system approaches 
long-run equilibrium. 

The estimates are based on a.longer series than used 
earlier to [Provide needed variation in the.prijLe ratio. 
Because of the maintained hypothesis of constant re- 
turns to sfiale, the coefficients on output in steeNusing 
industries and the coefficient on lagged steel shipments 
were constrained to sum to unity. 



Equation « The Demand for Sfeel as a 
Whole— Annual Data 1948-73 values in 
parentheses) ■ ' \. 




In is) = 



14.44 - 0.446 ln(-£^)+ L294 In 
(14 44) (-3.63) ^''-v ' (14.50) 



-0.294 In (5.1) " 0.018/. 

(-6.00) 

/?? (on transformed d^ta) = 0.955 
yV = 26 ■ . 

d,f. = 23 ' 
D-W= 1.92 
p== 0.045,, 



where 

s 

Ps 

Py: 



= composite steel index 

= composite^rice of steel 

= price of steel using output, measured here by 
the overall BLS wholesale price index 

- index^of output in steel*using commodities. 
This is^onstructed as a weighted average of 
FederahUe serve Board indices of production 
in the auto, business equipment, and inter- 
mediate conslliictidn materials industries. 
Weights are based on relative stfeel ship- 
ments to these sources ^ 
= time trend. 



The supply pric e of domestic steel. The estimated 
domestic supply curve is pr^esented below as equation 
(5). A capacity. utilization term was tried, but had little 
. effect on the predictive power of the equation. To Rep- 
resent a maintained hypmhesis of complete pass- 
through of c€)st in the long ru^ the coefficients on the 
lagged^ price and on the cost va^able were constrained 
to sum to unity. Unconstrained Results were similar. 

Equation 5: The Supply Price of Domestic Steel 
OLS/- Annual Data 1948-«-73.(( Values in 
parentheses) 



In (P^) = 0.0053 + 0.3*74 !n(»v) + 0.626 In (jy^U 
(0.738) (13.0) 

(on transformed data) = 0.-^ 
N=26 
, ' dJ. = 24 
D-W-K6I 

p = 0.440. . ' 



JThe supply price of /mpor/^v The supply price of 
irfiports^ like the dotnestic su^lyvQcice, was originally 
Expressed as a function of marRet conditions and costs, 
fin addition, a measure of technical change, the percen- 
tage of foreign production using the advanced basic 
oxygen process, turned out Jo be important. To repre- 
sent the effect of the quota ."separate dummy variables 
. were entered for the years 196^-72. A 1973 dummy was 
' insignificant^ indicating that the import quota was not 
binding in the tight 1973 market. ^ ' 

The cost measure employed was a weighted average 
of prices for individual steel-making materials in Ger- 
many and Japan. y^Tsteel wage index did not add sig- 
nificantly to the explanatory power of the equation, 
suggesting that forbign steeh>tf^priced according to mar- 
ginal cost and that there is a disinclination to vary 
employment. 

Market conditions were represented in two alterna- 
tive ways, by the level of imports to the United States, . 
and by world capacity utilization. The former was 
dropped because of low explanatory power. This means 
that the United States does not seem to possess impor* ' 
tant monopsony powi^r in the market for imported steel. 

The regression results are 'presented in equation (6). 0 
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Equation 6: The Supply Price of Exported Foreign 
Steel •^"Ahiuial Data 1956-73 (f values In 
■ parentheses) 

InOy) ? 0. 135 + 1 .84 \n{uw) +1.10 In(iv/) 

(0.409) (3.63) (2.19) ' 

- 1 .09 bf + 0.089 r + 0.2 1 3 c/69 j 
(1.48) (1.22) (3.05) 

+ 0.205 J70 + 0.276 i/,, +0.194^72, 
(2.67) . (2w46) (1.52) 

(on transformed data) = 0.908 

^* yv= 18 

d.f. = 9 ^ ' .. . " ' . 

D.W= 1.6^ 
p =*^04s • 



where 
Pf 

wf 
bf 



• index of the foreign export price 
in foreign currency units deflated by 
the foreign wholesale price index 
world capacity utilization 

' index of deflated-Japanese and German 
materials prices 

fraction of European and Japanese 
steel .made using the. basic, oxygbn 
process 
•time trend 

dummy variables indicating separate 
years in the period 1969 to 1972. 



The positive coefTicients on the dummies indicate 
that the quota had a sharp effect on supply pricp in these 
years. Its tariff equivalent seems tobe about 26 percent. 
This her|)$ explain the recent propensity to use quotas, 
since a taHff of this size would certainly be difficult to/* 
obtain. 
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Techniques Used to Estimate Gains «nd Loi 
^ Particular Groups/ J 

This appendix discusses the conversion of output, pi^^e 
and employment changes into measuf^T^d^ains an< 
los^ses. The traditional method of calculatingvthe^et 
gain orTbss makes use of consumer surplus* which Has 
always been^the source of controversy among econo- 
mists. The original definition of consumer surplus was 
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^ the area under the demand curve. This particular mea- 
sure is often replaced by one based on an inbome com-^ 
pensated demand curve. The original uncompeqsated 
measure is usea in this study for several reasons. 

First, the income compensated measure requires in- 
formation not available from our model, %i§mely the 
demand for each final product using steel. Second, part, 
of the gain from a fall in steel prices is to producers of 
steet-using goods . It is not clear what type of compensa- 
tion, if any, is appropriate for these rents. Third, Jhe 
compensated and uncompensated measures are likely 
to be close to one another when the level of expenditure 
on the-^QiQdJis small or ^h^n price cha^ge^ are small. 
Imported steel, where a significant.price (Change is pre- 
dicted, is less than one-fifth of 1 percent of GNP. 

•. * ^ 

The Traditlc^nal Analysis of Gains and Losses Due 
to Free Trade 

The traditional analysis of consumer gains andUosses 
is from jCorden [6]. The analysis assul|^s that impbrted 
and domestic goods are perfect substitutes (an asslimp- 
tion that seems roughly consistent with our results f(Sr 
the long run but npt for the short run). 

The Cofden inethod treats the demand for imports as 
the excess demand for the commodity. The supply 
curve for the domestic product is used to measure the 
marginal cost of domestic production. For ft good de- 
scription, see [12]. ^ 

The Modified Version of theCorden Analysis 

For use in describing the steel market, we n^(odified;the 
Corden analysis to take into account the following fea- 
tures of the steel market: "* ^ 

• Imported and domestic steel seem to be imperfect substi- 
tutes, especi^lyip the short run » 

• The price of doitiestic steel does not seem to fall when de- 
mand is slack. This takes place despite an upward-slop- 
ing marginal cost curve based on different vintages of 
capitsd. Hence, the supply and marginal cost curves seem 
to differ. ^ 

• Because of uncertainty about the permanence of any de- 
mand change, steel producing firms do not adjust their 
work force completely to a drop in demand. There is a 
cost to them of hoarding the 4abor when adjusting to free 
trade. 

The modified analysis treats imports and domestic 
production as imperfect substitutes. Hence, two dia- 
grams are needed^ one for imports and one for domestic 
production.^ ^ • 

Figure B-1 representsr the import ^arket. When a 
tarift.of T and a, tonnage quota of rs in effect, tariff 
revenues are equal to area AT and the quota rent received 
by foreign producers is AT/v When import restitutions are 
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Figure B-1 

Tlie QAin* to Trade In the Import Market 




removed, imports rise from m, to mi, and import price 
falls fromps ^op^. The gain to import users is area'A' + 
XI + XII. Of this, there is a loss of area X in tariff 
revenue. r * . ^ 

The domestic steel market is described in Figure B-2. 
The Remand for domestic steel is ^presented by Z), 
\vhen trade restrictions are in effect. Domestic price is 
pa, which we assume is just equal to full capacity long- 
run marginal cost LRMC. (This assuifiption is equiva- 
tent Jo defining capacity as including all vintages of 
equipment that would be profitable to use at this price.) 
For expositional conyenfence, we ^so assume that, in 
the presence of trade restrictionsv domestic production 
is at full capacity. This assumption^ relaxed in actual ^ 
Iculations. . * , - , 

Sbort-nin marginal cost is represented as 5/;AfC^ The 
fTfcence between this and long-run marginal cost is< 
le cost of temporarily hoarding labor while assessing 
le permanence of a drop in demand . 
We now turn to the Welfare effects of free trade on the 
domestic steel market. When trade restrictions are re- 
moved and the import price Jl^ls, the demand for. 
domestic steel shifts inward. Because of the lack of 
'historical responsiveness of thd domestic price to mar- 
ket conditions, we assume that import penetration does 



not lower the domestic stbel price. Y>omestic output 
falls from to Qo- a 

Since the dom^stic steel price does notfall, consum- 
ers of domestic steel do not receive a gaiif On the'dther 
hand, there is some loss to producers. The loss of long- 
run profits is- shown by the area above the long-run 
marginal cost curve, areas XIII and XIV. In addition, 
there, is a further short-run loss in profits due to the cost 
of hoarded labor. This is represented bV area XV + 
XVI. 

. There is also another cost, not shown. This i$ the loss^ 
of earnings to displaced workers. It should be em- 
phasized that these adjustment costs, losses of profits 
and earnings, are a nej loss only because the domestic 
price does not fall. If the price always equaled the. ^ 
n^ginal opportunity cost o|; labor. and capital (as Jt 
would under competitive assumptions), then the 
domestic price would/all when demand was slack. Any 
losses to capital/and labpr )vduld be offset by a Cdrres- ' 
ponding' gain to consumers of domestic steeL 

Algebraic Formulae for Estimating Gains and 
Losses , ^ * < 

The areas that represent gains and losses frdiH^t 
trade need to be expressed in atgebraic form tpJ 
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numerical estimates of gains apd lo3ses to particular 
groups. : 

Gains to consumers, shown as areasX -f Jf/ -f XII in 
Figure B-1, are approximately equal to the following: 



consumer gain = Ap 



where 
Hp 

Am 



%m 



RM 
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- absolute valu& of the change in the landed 
. import price due to free p-ade ' 
= change in the import quantity , 
= change in the landed price of imports as a 
percentage of the price with trade restric- 
tions ' y 
= increase in import quantity as a percentage 
of the import quantity \^tih trade restric- 
tions , 

S import revenue inclu<iing tariff and trans- 
port. This is estimated from published 

. impiort revenue in the foreign port a4iusted 
by our estimates of tariff and transporti 



7 



The loss of tariff revenue that would accompany free 
trade is estimated as the product of the value of imports 
in the foreign port multiplied by the percentage equiva- 
lent of the tariff.,, w 

The loss of industry profits is, based on;the long-run 
marginal cost. This is showii as ^reas XIII -f A7V in 
Figure B-2\ This area is ^^proximately equal to 



( 



where d LRMC is the drop in marginal cost from lower 
output due to free trade andA^ is the dropih domestic 
shipments: t ^ ' 

In practice /a. modified version of this formula was 
used to reflect the fact th^t the industry would not have 
been operating at full capacity , even when trade restric-*^ 
tions are in effect. Hence, part of the profit loss, mea^ r 
sured from full capacity, would occur in any case^ The 
new area representing profit loss is shown as the shaded 
area in Figure B-3. 

In Figure 9^ is^full capacity shipments, 9, is 
shipments with trade restrictions, and shipments 
witfi free trade. The shaded area can be evaluated as 
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' loss to producers ^ ALRMC * 

where ALRAfC is marginal cost evaluate^i^t full capa- 
city minus marginaJ cost evaluated at thib average of 
output with and without free trade >ttd A J is the abso- 
lute value of the change in shipments due to free trade; ' 

In percentage change form, the loss to producers 
evaluated as 



loss to producers = %AL/?AfC %Aq 
= %ALRMC %A9 

where 

%ALRAiC 



LRMC^ 



LRMCc 




= ALRMC as a percentage of fiill capa- 
city marginal cost 
= (absolute value of the) reduction in 
domestic shipments expressed a 
percentage of sHipments with trade 
restrictions . 
= domestic shipments in the presence 
of trade restrictions ^ 
= long*run margiiial cost evaluated at 

full capacity ^ 
= value of domestic shipments, in the 
presence of trade restrictions. 

.J 



- >^e have us^ the assumption thatfulf cii^^ity long- 
run marginal cost is equal to the prevailing price. This 
allows us to substitute price for marginal cost and tfiin^ 
subst^ute revenue for price times shipments. 
. ' Deviations in shi|Mlfents from capacity are calculated 
by concerting rated capacity,' measured in tons ofprp- . 
duction, to tons*of shipments. Since production sm^An 
goes above 97 percent of rated capacity, even^^n 
demand is heavy, we took 97 percent of rated cap^^ 
as actualxapacity. 

The calculation, of the change in marginal cost was 
based on Katz*s r^earch on vint^ige capital [11]. He 
found that gie elasticity of labor requirements with^ 
respect to output was approximately 2. We assumed 
that other inputs (which we term materials) for marginal 
plants varied proportionally with^output and that both 
labor and materials had fixed prices. The elasticity of 
industry cost with respect to output is a weighted aver- 
age of the elasticity for individuaynputs with weights 
equal to (industry average) factor shares. Using a labor 
share of 0;38, an elasticity of labor costs of 2, a^d an 
elasticity of other costs of 1 , the elasticity of total costs 
with respect to output is 1.38. (The labor share for the 
year 1971 is taken from [3, p. 13]). If this elasticity is 
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taken as roughly constant when output contracts, the 
elasticity of marginal cost with respectto output is 0.38. 
Hence, the percentage change in marginal cost is . 

%ALRMC = • 0.3?, 

where %Aq is shipments at fUll capacity minus the aver- 
age of shipments with; and without trade restrictions. 
The difference is expressed as a percentage of ship- 
ments at full capacity. 

The preceding discussion describes a loss of rent to 
the industry based on the long-run vinta^p njarginal cost * 
curve » In addition, there is a loss due to l&bo'r hoarding. 

We estimate the quantity cRf labor hoarded in several 
steps. The- first is to derive desired enjiployment* We 
take obse/ved annual employment in 1969-73 as a 
measure of desired employment in the presence of trade 
reactions. To derive desired employment without, 
trade restrictions, we adUiist these employment figures 
by the percentage elTect of free trade on employment. 
We use Katz*s estimate (hat the percentage effect on 
desired employment is twice the output change. 

Once the free trade employment figures are derived, 
they are used to estimate free trade labor hoarding. We 
assume that, if employ irtbnt, drops between year 0 and 
year 1, orfe-half the desired employment reduction is 
made, the rest being hoarded. If demand drops farther 
in year 2, the year 1 ho^rdees are laid off and one^half of 
the remaining employment declint fs made, the remain- 
der being hoarded. (If desired employment had risen 
sufficiently in year 2, none of the year 1 hoardees would 
have been laid off. I : 

These assumptions are used to estimate hoarding in 
the free trade situation > The* cost of hoarding to the . 
industry is the number of workers hoarded multiplied 
by employment costs per worker, the latter from [ 3 ]. 

The remaining loss from free trade is the earnings loss 
to worker^. The calculation of earnings losses begins 
with the estimation oflayofTS) with and without free 
triide* Layoff's are the change in employment* (after 
accounting for labor hoarding) n^inus the amount that 
can be handled by attrition. We assume that i^ttrition is 
equal to 1 :5 pi^rcent of tlie previous year's Jabpr force^ . 

From layoffs with and without free trade , we estimate 
the cliai^e /in layoffs due to free trade. This ch^ge is 
multipliied by. Jacobson^s estimate of loss in lifbtime 



earnings per laid-off worker to obtain total earnings 
losses. 

In this appendix we have described the calculation of 
gains and losses to specific groups. The losses iU*e calcu- 
lated for each group and for each year between 1969 and 
1973. These annual figures are then converted to pre- 
sent values as described in the text. 
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Cofl^nant 

Edmund Ayoub 



I find much to^ agree and to disagree with in Mr. 
Jondrow's study. His time-frame (1969- 73) allowsJiim 
a little complacency at^ut steel import penetration add 
our ability to ac^ust to its ' gradualness." The i&2ts 
show a defline in import penetration from 1969 ton973. 
However, the peak penetration rate in 1974 Was near^ 
quadruple what it was ijp I960. Undier s6me cir- 
cumstances one might consider import (Vnetration 
growth from 4.7 percent to 17.9 percent in eleven y^ears 
as reasonably easily AcUu^ted to. But the adverse job 
impacl of steel import penetration compounded the 
probl^ of the secular decline in employment caused 
' by such factors as technological devclqpment^ anfl the 
U.S. industry'^s significantly declining share of the 
world market. All told, the job impact takes on a mag- 
^nitude that justifies our concern about the steel immrt 
problem. ^ . • 

Though neither appears to be on the horizon, two 
developpiients could mitigate our cbncern: the aqhieve- / 
; nient and maintenance of a full employment economy, 
and a strengthening of "fair" trade in world steel. 

The author of this paper seeks to ditermine what the 
effect of fre^ ft:ade would have been during the 19<J9- 73 
period, had we not had the restraints of tariflfii and the 
Voluntloy Resti^nt Agfeeriient (VKA). Briefly, 1 be- 
liei^e tl^ the j^nod of the in\|cstigation js too narrov^to 
allow sli^ perspective dti the problem of steel 
intports. This insults in a distortion of the impact of free^ 
tndc on the U.S. steel industry. ' 
^ * The structure of world steel trade has changed in the 

• post-World War.II period^ In mo^t countries, steel was 
an indU^try^hat produced mainly'' fbr domestic con- 

; sumption^ The posltwar rebuildiiHiof new, efffcient irt- . 
dustries abroad soon resulted in the surfeit of domestic 
supply in other countries, part of which was exported to 
the U.S. market. The U.S. share of the>vorld market 
continued to decline long after the rehabilitation period 
abroad, when decline was expected and i^vitable. Re- 
strictive practices of U.S. trading partners that were 
established during thi$ rebuilding period Hkve hung on, 
^ and now constitute ah unfair advanti^e in trade to the 
F R Yr words, the United States mighU 

Eive a natural comparative advantage in producing ^ 

* ' ^ • i ■ . ■ ■ ■ ■■ " : 34 



steel , but foreign subsidies and trade restrictions have 
prevented it from being exploited in world trade. In 
such a situation it is not at all clear (hat 'Tree trade'' in 
steel i$ in the U.S. national interest, let alone that of^he 
' industry. 

Jondrow identifies his time-iVame (1969-V3) as the 
period between import penetration IHie 1960$) and the 
period of ''reduced threat firdm imports'* (after 1973). 
Pei^haps he is right for the former period, but it is not 
clear that he is right for the latter period. For one thing, 
the declirie of import penetration since 1973 resulted 
largely from an "institutional" factor in collective 
bargaining — the Experimental Negotiating Agreement 
(ENA). The ENA prevented an industry-wide strike 
over economic issues, thus communicating to steel- 
consuming industries that stockpiling was unneces- 
sary, ENA effectively altered the buying behavior 
, of consuming industries. Without ENA, we would 
surely have had another surge of imports accompanying 
t|ie 1974 steel negotiations. However, imports rose only 
moderately, reflecting domestic shortages of particular 
products^ and some apprehension over a possible coal 
strike iiTi^late 1974. Thus, by tin4t,ing the period of study 
the author has denied himself a sufficient length of time 
for an appropriate perspective on the import problem; . 
and he ha&/omitted an important causal factor in the^ 
question M import penetration, that a broader timiif- 
frame would have provided. ^ . ^ 

There are two cydles in steel that affect output and 
employment— the ';economic cycle" . and. the 
^^negotiating cycle..'' They overlap, but theif separate 
effects can be identified, particularly with respect to the' 
initial phases of each. The initial phase of the "negotiat- 
ing cycle" is particulariy pertinent to imports^ Jondrow 
acknowledges the effect of contract negotiations oa 
import penetration. Howeyer/itis not treated system^t-* 
ically as a substantive factor in the causal relationship. 
The data suggest 'otherwise. They show ^hat^mport* 
penetration peaked in negotiating years. And the peaks 
were higher in each successive negotiating year of the 
1960is and in 1971— the last negotiating year preceding 
ENA. The surge of steel buying abroad was most pro- 
nounced in the eight to lUne months preceding contract 
termination. This was followed by a sharp drop in out- 
jput and employment after the contract termination date 
as inventories were worked off. During, the interim 
years between negotiations, steel imports were sus- 
tained at relatively high levels because of consuming 
i;ndustries';;fa;niliarity with -import purchasings and 
long-term contract requirements with foreign suppliers 
to protect steel buyers from short supplies during the 
next presettlement cycle. This cyclical paitem did not - 
occur in the 1974 negotiations under ENA. , 
I. do not oiean to suggest that import/domestic price 
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difTerentiiil i% not a factor; but it is not a sufljij^iently, 
complete explanation. It may suggest thar steel import, 
purchasing, under certain conditions , ^s^ not as price 
sensitive as one might think a priori* Steel-consuming 
industries that chose to stockpile in the eariy Stages pf 
the negotiating cycle prior to the 1974 negotiationsi^ivould 
probably have pui\:hased imports even without arD^p- 
propriate price difTerential, That is a hypothesis that 
woul() warrant investigation, by studying pri(;e differen- 
tials during the hi^h import periods preceding 1965, 
1968, and 1971 steel fiegol^tions. 

I wish to take exception to another one of the author's 
assumptions. The Voluntary Restraint* Agreement 
(VRA) is assumed by Jondrow to have restrained trade 
during most of the period 1969-73. (VRA wasiri effect 
for the period l%9-74.) I think that the reverse was 
true. Without the **restraint'* of ttve quota, less steel 
probably would have entered our market. VRA pro- 
vided for an annual quota increase of 5 percent, which ij^ 
double ^he average long-run rate of increase in steef 
demand ill the United States. Foreign steel producers 
sought tOrgariTer their quota shares despite shortages of 
steel in their 'Q^'i countries during part of this period- 
The long-run benefits of establishinga larger base in the 
world's largest market are obvious. )yithout' the en- 
couragement of the VRA, the foreign producers might 
well have supplied their own domestic needs more 
fully, and thf4J.S. market might have been spared the 
alleged benefits of VRA '^protection.*' Voluntary re- 
straint agreements can be useful on a temporary basis 
for circumventing market 'disrupt ion; but without a 
built-in penetration^factor. 
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successful, we oai|<)tpect*li rise in Eui'opcan imports of 
steel to'the United 5ta|e;i, probiibly by means of dump- 
ing.*— ^''u^;-:^ ' r ~ , - 

The rising level and proportion of imports into the 
Un^ed Statesl)ver theQttSt decfide and a half have cost 
the sttel industry dpimy in jobs. A methodology ^ased 
upon' ui1t:crtaiji«^4ssumptions and qViestionable data 
which leads to conclusions about job loss and the ability 
^to absorb such losses ii one I find difficult <o accept. We 
have lost tens of thousands ofsteel jpbs to imports. The- 
Ipss of incoihe to individuki employees is great. In an 
article published ita this volume, Louis Jacobson esti* 
^ mates an earnings loss for displaced st^elwOrkers over a 
six-year period of about 24 percent, with an average 
loss for the first two year^ of ovfch46. percent. Many 
cities in this.country are largely dependent upon steel 
for employment. Therefore, entire communities are ad- 
versely affectdi when steel jobs are lost. The tax base 
deteriorates; retail establishnients suffer, and the entire 
infrastructure of the corpmunity is threatened^ Adjust- 
ments* to job losses^ of such pervasive influence take a 
long time and arc very costly. 

The author makes a case for tradejiberalizatioti. The 
effort ih these comments is not to argue against trade 
liberalization. It is to suggest that trade must be a two- 
way street tt> be effective; and it must assure reasonable 
stability in world markets. That foreign imports did not 
"^ake ovef the U.S. market during |he industry's 
"long period of vulnerability" is no assurance that 
growing import penetration could not resume an'21*do 
further damage to U.S. markets and job^. The 1^^ we 
should be able to expect is a safeguard against market 
Is the U.S. industi-y's period of vulnerability to Im- disruption, Ad sonpe cbrrcspondthgLefTort by foreign 
port penetration over? Jondrow seems to suggest that it producers to eliminate trade restrictions in their own 
is.Thetime-frameforthisstudfrcoincided with what he markets. 

believed to be the peak perioftpf import penetration, at ^Ve are faced with a problem of growing national 
least for several years aheaS. Alternatively I have concern. It is inadvisable to allow excessive deteriora- 
suggested that the ENA played a decisive role mlrmitmg>jj^„ ^^^^1 j^^^^ ^j^j^ ^^^^^ through further 

further penetration in the penod after 1973. 

Market penetration is an important goal of foreign 
steel producffs; once they achieve it, they tend tq hang 
on. Price*j[|ifferentials are a mechanism for penetration. 
Thus, even if rapidly rising cost factors ar^ working 
against the comparative advantage of foreign ste^ pro- 
ducerSt I am not fully satisfied that penetration would 
stabilize or decline. The recent agreemem between the 
EEC and Japan to reduce the latter*s exports to the 
European market has shifted those exports to the U.S. 
market. Japanese imports rose two million tons in 197^ 
representing nearly 56 percent 6f total imports. 
Moreovet, European producers have expressed a de- 
sire to restrict steel shipments witl) one another, while 
maintaining output levels in thf individual countries. If 



import penetration. We will, at some point, jeopardize 
national secu^ty interests in excessive iniport dis- 
placement of domestic steel production. Steel shor- 
tages are expected in the 1980s. If high«import penetra- 
tion discourages sufficient capital investment in new 
capacity, we could well find ourselves unable to supply 
oQr ov^n domestic needs fully. The skilled labor supply 
that is now being lost because of high imports could well 
become another bottleneck to expansion later dn. 
These are mattecs that mu^t also be addressed in 
evaluating the impact of steel trade in the U.S. market. 
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^This paper was written in Janiiary 1977. The annual rate of EEC 
imports, based on the first seven months of 1977. amounted to 4.8 . 
mtliion tons, or 49.2 percent above full-year 1976 imports. 
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Part On«: Inilustry Studlas 



Mr. id^row has made an effective contribution to 
the studyfef trade liberalization in steel; but we must be 
CiUliou^ abdi^t drawing premature conotusion) about 
policy impHcatipns. A much broader perspective on the 
issues is essential at. this stage. 



Comment 

. ..: ... .. 

Hendrik SfHouthakKer 
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The following comments on the paper by Jondrow et 
al. deal mostly with chapter 3 on the econometric 
model. This chapter is of particular interest not only 
because of its central position in the study and its gener- 
ally high quality, but also because of the analytical and 
policy issues it raises. Since many of my comments will 
. inevitably be cptical, lit me preface them by expressing 
broad agreement with the approach taken in the study- 
and with the methods by which they were derived. 
More specifically I endorse the principal finding that 
removal of steel import rutrictions would not lead to a 
significant decline in domestic employment and that the 
benefits to the public at large from suth removal would 
outweigh the losses. Indeed I shall argue that^he s^udy 
did not go far enough in identifying the benefit^ of free 
trade in steel to the U.S. ecohomy. 

The basic model formulated in the beginning of cljiap- 
ter 3 presents no grrat problems, though disaggregation 
with resp^t toproduct classes or steel-consuming in- 
dustrie^mtght na\jp^dded to its usefulness (and, to be 
sure, to the difficulty of estimating it). The first miuor 
questions arise on pages 3-9, where it is stated without 
furtlier explanation that **The estimates arc con- 
structed using annual data (1956- 73). Equations were 
also estimated based on quarterly data (1964- 1973. II), 
but they wcrr muWlcss^safls^^^^^^ and hence are not 
reported.'* 

Why did not the annual data cover a longer period? 
Some of the graphs indicate that earlier data were avail- 
able; since ni> list of data sources is included, it is 
^difficult to check further into this ciuestion. It is impor- 
tant because an adequate number of observations is 
essential to confidence in any econometric exercise. 
Considering the large number of variables that have to 
. be codsidered, eighteen or nineteen observations arc 
decidedly skimpy. ' 

It yifould also have been illuminating to know more 
about the problems with quarteriy data (and why they 
were amiable for less than ten yearsl Did the quarteriy 
results contradict the underlying economic theory, or 
wfere too many estimates statisticalfy insignificant? The ' 
author may well have been correct in concentrating on 
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the annual rcKUlts, but if quarterly data gave a difTerent 
picture the reader should be- told. 

Although ihe analysis of siubMitutibn between 
home-produced and imported steel is competently 
done, further insight could have been provided by look* 
ing at the composition of imports by product classes, 
which was rather different from thoy^omposilion of 
domestic output. Import penetration was greatest in 
simple products such as reinfqrciog Blirs, whfle) thc« 
domestic industry, at least until the imposition of' 
quotas, was not ^riously threatened in such bread- 
and*buher products as cold-rolled sheet. The estimated 
elasticity of stmstitution bety^en imports and home 
products may in large part reflect substitution among 
difrSreht product classes, whether on theisupply side or 
on the demand side. 

The overall demand equation for steel is much less 
convincing than the substitution equation. It is not clear 
that Q as defined by Jondrow is a sufficiently com* 
prehensive measure of activity in steel-consuming in- 
dustries;, where do cans and electric appliance^ come 
in, for instance? Moreover one wonders whether Q is 
really exogenous, considering that it is afTtfcted by im- 
ports of steeMntensive products such as automobjjes. It 
is also difFicult to believe that nonferrous met^s are the 
meuor substitute for steeK to the extent (assumed in the* 
equation on p. 3-28) that a change in rt^uiferrous price's 
would have as milch impact on steel con^mptipn as an 
equal percentage change ip steel prices. In this equation 
the elasticity estimate is not very significant and a trend 
term with a surprisingly large negative coefficienrdoes' 
neariy all the ^vork, casting doubt dn the assumption 
that the coefficient of In Q is unity. 

With the ^hort-term supply equation (More precisely, 
the price equation) we come to the crux of the steel 
industry's problems. Steel executives l^ave long been 
emphatic in their rejection of price competition as inap- 
propriate for industrial materials. Except for the regu* 
lated sector^ there is probably no m^or industry where 
prices are less responsive to demand fluctuations than 
in steel, though some discounting from list prices oc- 
curs thtermittently. This inflexibility of steel pricbes, to 
which I shall return below, is confirmed by Jpndrow^s 
analysis where the cdefficient of capacity utilization is 
si^ialt and barely m excess of its standard error. ^ 

In other respects, however, the^iscussion of short- 
term price determination leaves sometl^iing to be de- 
sired. The observed leveling-ofT of steeJ prices in the 
1960s may. indeed have been due to imports, but could 
also have reflected President Kennedy's 1962 interven- 
tion and later jawboning by the Couhdl of Economic 
Advisers, for which steel was the principal target. 
Furthermore the early and middle 1960s were a period 
f-n^i-^Jvc price stability generally. No reference is 



made to the extensive literature on industrial price equa- 
tions with its stress on labor productivity (output per 
manhour); this factor is not adequately cafitured by the 
basic-oxygen penetration ratio used by Jondrow as a 
proxy for technological change. As is true in the other 
equ^jtiohs, a more precisedefinition of the variables arid 
their relations to the data would have been in order. 

The author makes only modest claims for the remain- 
ing two equations of his mQtiel, those for domestic 
capacity and foreign supply, and his modesty is jus- 
tified. Both the puhlished equations are the result of a. 
long processr of trial and error that is not described in 
any detail. Apparently the capacity problem was ap- 
proached through the accelerator rather than through 
j^rofits^^again the literat^pe on investment functions is 
not referi'ed to. It is unfortunate that a.more satisfactory 
capacity equation could not be obtained, for the d(e- 
velopment steel capacity is a mi^Or puzzle. Since the 
1950s only one major new mill has beta built in the 
United States, and none are under construction at pres- 
ent. Many of the existing mills are now obsolete by 
international standards (and often also by environmen- 
tal standards), and tlys mhy well be the main reason for 
our steel industry's vulnerability to imports. As far as 
one can tell, capacity has^ actually been declining de- 
spite some jnyestmenrin the modiemization and ex^an- 
' sion of existing plants. 

The foreign supply (or export price) equation features 
a large number of parameters (nine, with dnly eighteen 
observations) biit even so does not fit the data very 
"^closely. Some of these variables could advantageously 
have been omitted or combined. The most interesting 
conclu^on from this equation is "th?* strong effect of 
world demand on the export price,** illustrating the 
radical differetibe in price flexibility between the wc^rld 
market and the U.s! market. It is also estimated that in 
1969-72 the export quotas held imports intb the United 
States down by about 20 percent, a plausible figure that 
makes pmc wonder why the quota scheme was pursued 
with such vigor; surely our market could have absorbed 
a few million additional tons without seriously affecting 
thjC domestic industry. 

Notwithstanding the defects of particular equations, 
the model of chapter 3 is acceptable as a first approxi- 
mSioii: th€^^ than tHe pTartsTTlSiS not 

comment on the projections for 1974 - 78, since the 
assumptions on which they are based appear to have 
been unrealistic; apparently the macroeconomic fore- 
casts used for this purpose did not anticipate the sever- 
ity of the 1974-75 recession. In 1975, for instai^ce, 
domestic shipments were only 80 million tons com* 
pared to the projected 102 million tons, and imports 
were also Weir below the projections. An updating of 
these projections would clearly be desirable. 
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Space does not permit detailed comment on the other 
chaptem. In chapter 4 of the underlying research report 
Chat was iummanzed in Jondrow's paper; ArnoT^ Kat^t 
grapples imaginatively, but in the end inconclusively, 
with the well-known conundrum of increasing returns 
to labor in the short run. Some of his work on the 
production function could be integrated into the overall 
model of chapter 3. The analysis of displacement losses 
in chapter 5 is extremely detailed and apparently com- 
plete'; whether it will convince the unions is another 
' matter. Chapter 6, a sophisticated discussion of surplus 
measurement, is somewhat oi^t of place in this generally 
down-to-earth study. ^ 

Chapter 7 deals mostly with the suitability of basic- 
oxygen penetration as an indicator of cost differences; 
not surprisingly it does not come to a definite conclu- 
sion. The fact is that there have been important 
technological cl^anges unrelated to BOF, but these are 
never mentioned. Examples are continuous casting, 
which dispenses with the labor-intensive blooming mill, 
and computerization of rolling mills; ' the ever- 
increasing size of blast furnaces and the pretreatment of 
ores can also have a significant effect on cost. The 
tendency throughout the report to identify technologi- 
cal change with the basic*oxygen furnace detracts from 
its usefulness as a contribution to steel industry 
economics. 

\L-^n conclusion I return to the question of price flexibil- 
ity as it is affected by imports. The industry's abhor- 
rence of price.competitidn goes back many years, at 
least to Judge Elbert Gary ( 1 846- 1 927) who, frustrated 
iniiis plans to tumU.S. Steeffnto a monopoly. erijoHied 
the successor fi^rms to •'livb and let live." In effect, the 
steel industry behaves like acartel^ though thnl4oes not 
^necessarily mean that its practices are illegal. (The his- 
torical argument i^or this industry's adherence to full- 
cost pricings namely large fixed cost, is incidentally 
contradicted by the report, which puts variable cost at 
97 percent of total cost.) . 

This harmony among potential rivals was threatened 
when imports became competitive in the 1950s. The 
exporters did not belong to the U.S. informal cartel and 
they were not used to inflexible prices. Although the 
European and Japanese steel industftes are hardly 

" examples of perfect competition, substantia] price fluc- 
tuations in response to changes in demand do occur. 
The American imlustry was concerned not only be- 
cause of the toss of business, but alsobecause its pricing 
practices became vulnerable. This is one of the reasor^s 
why imports were ultimately controlled by quotas 
rather than tariffs; import quotas reinf&rce a domestic 



cartel, while tarifTK (unices prohibitive) encourage price 
flexibility. . ' 

The federal government under Presidents Johnson 
and Nixon was only too willing to negotiate ''volun- 
tary** export quotas, following a pattern already laid 
down in textiles and meat . Foreign steel industries were 
prepared to cooperate because export quotas permitted 
them to charge higher prices in the United States^ As far 
as revenue is concerned, an export quota is equivalent 
to a duty collected by the exporting industry (not, be it 
noted, by the exporting country). By making the quota 
''voluntary,*' compensation under the General Agree- 
ment on Trade and TartflTs rules was avoided. 

Were these arrangements in the public interest? Al- 
though the voluntary quotas have lapsed, the question 
is not merely of academic interest, for any future pro- 
tection given to our steel industry may well be on simi- 
lar lines. In my opinion the answeris clearly no. Inflexi- 
ble prices are contrary to economic efficiency both in a 
microeconomic and a Aacroecbnomic sense. Micro<^ 
economically, becaus#^artel-like pricing practices 
tend to keep inefficient firms in operation; there have 
b^en very few bankruptcies in this stagnant industry 
where the efficient firms have apparently refrained 
from expansion (especially through new plants) for fear 
of upsetting the established market pattern. As a result 
both the profitability and the productivity performance 
of the steel industry have been below average. 

Even more seripus is the macroeconomic effect of 
inflexible prices (more precisely^ of prices that are de- 
termined primarily by cost and bear little relation to 
demand conditions). NVhen prices are inflexible, 
changes in demand are immediately translwd intd 
changes in output, and ultimately in employment. Thus 
if demand in an important industry (such as steel) 
weakens, its customers are not given any incentive to 
buy more, especially for inventory. The fall in output 
and employment brings stimulative fiscal and monetary 
policies Into action, with their attendant inflationary 
pressures. Inadequate price flexibility in m^jor 
industries — steel iis not ah exception, just an extreme 
case — therefore contributes powerflilly to the com- - 
bined inflation and unemployment that has increasingly 
plagued us in recent years. Furthermore, the low levels 
of investment implicit in car(el-tike,prictng deprive the 
economy of needed stimulus from the private sector. 

The remoyal of import restrictions on steel, there- 
fore, has an importance well beyond the industry im- 
mediately affected. As the report shows, the disruptive 
effects of such liberalization would be minor in any 
case. Among its benefits, considerable weight should 
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be given to the invigonillns fo^e of price competition, 
which tfoold five our steel indtntry the dymmic role in 
our economy it had many years ago.' 



Reply 



JamM M. Jondrow 
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Though agii^eing broadly with the general approach 
and findings of the study. Professor Houthakker makes 
a number of specidi: comments oii^the estimation of the 
model. ^ i. 

« One is on \M limited number of annual observations. 
This commenf is applied specifically to.the import sup- 
ply equation. Though more observations are clearly 
better than fewer* a laige number of observations is not 
necessary for precision of estimation. Most of the 
parameters of interest in the model have^ignificant 
( coiefficients, even when degrees of freedom are taken 
into account. A necessity for reliable estirflltion is vari- 
ation in the independent variables, and this variation^ 
was available for most of our time series. Furthermore/ 
by using a short sample period one avoids some of the 
difTiculties associated with structural change that may 
affect long-term estimates. 

One possibility for increasing the sample size, as 
Professor Houthakker mentions* is quarterly data. Our 
sources for quarterly ^ta did not extend badlc^ far as 
for the annual data. Fiythermore, though quarterly data 
increased the number of observations, there was actu- 
' ally less variation in tKe independent variables over the 
shorter, numbed of years and there was apparently 
iteidom variation in the dependent variables. In the 
quarterly model, these problems led to imprecise esti- 
mates of substitution between domestic and imported 
steel. Estimates of iht elasticity of substitution had 
high standard errors and were not robust to even minor 
changes in the specification of the equation. In con- 
trastt results based on annual data over a longer span of 
years were more precise ^nd robust. 
Pirofessor Houthakker finds iEhe demand for steel 
. equation less convincing than the substitution equation^ 
The latter is much more important in evaluating the 
effect of imports. He questions the use of the .non- 
. ferrous price as the price of substitute materials in the 
demand for ^steel ' equation. Yet results using the 
wholesale price index for all commodities as reported in 
the paper were much the saihe. This robustness is de« 
siraUe since there is no obvious bt%i m^ure of * the 
price of substitutes. 
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Hit main comment on th« ihon-icrm price equniiun 

the leveling off of tteel piicei in the I960i. We agree . 
Indeed our empirical work found that the leveling of the . 
steel price during the 1960s could be explained by a 
leveling of input prices. But other factors might also be , 
involved. y 

An estimated capacity equation was^epdrted in the 
research report on WN^h our conference paper wmS 
based. The equation turned out to be unimporUnt, and 
was dropped. Still, as Professor Houthakker com- 
mentSi an equation explaining capacity formation 
would be very uiefUI. We agree. In fact, our findings on 
the subject seem plausible. Output is a strong dctermin- 
ant of capacity when corrected for cych'cal Variation 

^and substitution between capacity and other inputs is . ^ 

limited. * 
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IflectsioIXrade^^^ 
Thie U.S. Automobile Market 



Eric J. Toder with N. Scott Cardell* 



' i. Introduction 

This paper summarizes some of the principal fmdings of 
a study performed at Charles River Associ^^ [6]^ 
which assessed the benefits and costs of potential trade 
policy changes affecting the U.S. automobile industry. 
We focus here on the determinants of changes in U.S. 
automobile imports, with particular emjrtmsis dn the 
effects of trade policies that alter the price tof imported 
automobiles on import new car shares and on domestic 
automobile industry output; 

The fraction of n€w car sales in the U.S. market 
accounted for by imports, which was less than 1 percent 
until the late 1950s , reached a peak of 20 percent in early 
1975. The growth of the Import share in 1974 and 1975 
coincided with a decline in the total U.S. automobile 
new car market accompanying the 1974 oil embargo and 
^ subsequent fiiel price increases and the 1974-75 recesr, 
' sion. In 1976, the import share of new car sales fell 
significantly as the U.S. auto industry experienced a 
strong .recovery. ^ 

1|ie growth in imports that accorajianied the 1974-75 
decline in U.S. automobile industry output and 
employment led to soifte discussion of the lise of tariffs ' 
and/or quotas to increase domestic automoBile industry 



•The research for this paper was performed whUe the principal 
author was employed at CRA for a report prepared under contract to 
the U.S. Department of Labor, Bureau of International Labor 4^- 
fairs. James C. Burrows provided overall supervision for the prepara- 
tion of thf original report. The authors arc indebted to both Dr. 
Burrows and to Zvi Grfliches for valuable guidance and advice 
throughout the preparation of the study and for comments on pirelimi- 
narwsjpitten drafts. H/mry Gnibert of the U.S. Department of Labor 
and Ira^ Luckey of the U.S. Motor Vehicle Manitfacturers Associa- 
tion allp reviewjMl earlier drafts of the report and contributed many 
iisefiil suggestions. ^Ilie hedq^iic market share model of automobile 
demand referred to iA the paiper wa^eveloped by N. Scott CaitleU. 
Many other members of the CRAih^f contributed to the original 
report. This p^r is ba^ on Charles River Associates VImpact of 
Trade PbUcies on the U S. Automobile :^iarket/^ ILAB 74-19 which 
was released, as an ILAB/OFER Discussion Paper on International 
Trade, Foreign Investment^ and Employment Jn 1976/ 



ERIC 



employment by reducing imports.' The current U.S. 
import tariff on flnished automobiles is only 3 percent,^ 
much lower than the tariffs imposed by other major 
producing nations. An increase in the tariff would re- 
duce imports both by ^couraging U.S. consumers to 
substitute U.S.-manufactured automobiles for au- 
tomobiles currently imported and by encouraging 
foreign manufacturers to shift production facilities to 
the Uriitied States. 

In the past twenty years autpmobile imports have 
occupied a special niche in the U.S. market; they have 
generally been lighter, less powerful, and more fuel- 
efficifent than automobiles manufactured in the Unfted 
States. The analysis ih this paper views imported au- 
tomobiles as a separate product that is a close, but not a 
perfect, substitute for U.S.-made autonjobiles. Dif- ' 
ferentiation in consumer tastes and the existence of 
important scale economies in automobile production 
together explain how it is possible for the United States 
to imjpo/t large numbers of automobiles even if the 
United States has a comparative advantage in produc- 
tion at minimum efficient scale. Manufacturers produc- 
ing automobiles at or above minimum efficient scale in 
Europe (Japan), which are designed to be optimal for 
majority European <Japanese) consumer tastes and 
highway conditions, can potentially^ndersell U;S^ ' 




Tor example, the United Automobile Workers (U AW) in 1975 
suggested * 'harmonization^ • of U.S. duties with duties imposed by the 
Common Market: The UAW position in effect amounted to advocacy 
' of a U.S. tariff increase, atieast until the Europeans agree to lower 
their rates. UAW also believes that U.S. jobs in the automobile 
industry are being lost because of imports of autcA at less than fair 
market value. A recent U.S. Treasury Department investigation to 
determine whether' foreign auto companies are in fact violating anti- 
dumping regulations has been terminated with a decision to take no 
action, possibly because Volkswagen has just announced plans to 
buiJd an assepibly plant in the United States, 

*The base to which the tafifT is applied is based on an estimate of the 
sum of foreign production cost plus an assumed profit markup, which 
is lower than the sales price of imports, net of tariff. Thus, the 
effective tariff rate as a fraction of the price of an imported automobile 
is somewhat lower than 3 percent. . ' 
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companies in segnieQts of the market where U.S. de- United States. ^ However, the data Indicate that the 
mafid^s-toe-sfflaHite s«|>pei^<)ptimal^s^ 



if the United States has a prodj^ction cost advantage at 
optimal scale. 

The 0lnpirical findings presented in this paper ad- 
dress two separate questions: (I^ihe effect of relative 
price changes on the market shi^e in the United States 
of automobiles currently produced in Europe and Ja- 
pan; and 0 the effect of tariffs and future market trends 
on tht location of production of automobiles that are 
currently imported to the United States: The former 
question is examined using several techniques of de- 
mand analysis, and the latter is examined by piecing 
together available statistical evidence on relative factor 
prices, material input prices, and motor vehicle ihdus- 
try labor productivity in the Ujiited States, Japah, and 
West Germany, costs of shipping automobiles to the 
United States from Europe and Japan, and percentage 
cost penalties for producing automobiles at levels of 
annual output below minimum efficient scale. 
. The principal fin ding from the demand refsearch is 
that dbmestic and ciirrehtly imported automobiles are 
good, but not perfect, substitutes. Application of both 
conventional time series analysis and a new method of 
estimating demand for differentiated durable goods 



be lo^^er if Volk$wagen$ were produced in the United 
States. Volkswagen's recent decision to establish pro- 
duction facilities in the United States is consistent with 
the implication^ of the analysis. k ^ 

The findings frosi the comparative p^duct co%t 
analysis suggest that there may bp a large pbtential 
market in Europe for U . S .-manufactured airto mobiles if 
E.E.C. auto import tariffs are lowered. Thfs finding is : 
consistent with tlie results of research on comparative 
truck prices, which suggest that U.S. heavy trucks 
could also compete favorably in the West German mar- 
ket if E.E.C. tariffs were lowered (see [4]). 

The remaining sections of this paper detail the le-'^ 
search methodology and principal findings. Section 2 [ 
provides estimates of the effects of import {ijri&e 
changes on the import share demanded/ using time 
serie:^ analysis, cross-sectioi\ analysis, and a new mar- . 
ket share demand model developed for this study . The 
market share demand model is discussed in more detail 
in an appendix. Estimates are provided of the likely 
effect of tariff Increases on domestic and iniported new 
car saleis in the a1>sence of a shift in productionjocatioh 
of individual au^on^obile models. Section 3 reviews the 



provides econometric estimates which imply that a 1 available evideihce on the shape of autbihobile produc- 
tion cost curves aind outline$ the ifiethodolo^ 



percent increase in ratio of imported to domestic 
new^car prices would l^ad to about a 2 percent reduction- 
in the ratio of imported td domestic new car sales. The 
long-run elasticity of substitution between domestic 
and iglported npw cars is shoAvn to be higher in some 
specifications of the demand e'quatrbns. . 

Comparison of relative costs of inputs to the au- 
tomobile industry, in different Qountries, using weights 
from an input-output table, reyeals that in 1974 produc- 
tion of automotive industry products at efficient scale 
was abdut 17 percent less expensive in Japan, and about 
9 percent more expensive in West Germany than in the 
'United States. Adding transport cost estimates to esti- 
mated foreign production costs makes the supply cost 
to the United' States 3 percent higher for automobiles 
produced in Japan and 15 percent higher for auto- 
mobiles produced in West Germany than -for auto- 
mobiles produced in the United States. 

The best available evidence shows that economies of 
scale are very important in the production of au- 
tomobiles. Production below optimal scale leads to 
substantial per-unit cost penalties, especially for small- 
er cars. It appears that an annual output rate of 400,000 
units is sufficient to attain mo&t economies in small car 
production. 

At current levels of U.S. sales of m^or Japanese 
fnrif^i^rtc^ thc supfrty cost to the United States is lower 
lg[^(^duction in Japan than for production in the 



compare automobile i)roduction cOsts in different coun- 
tries. Sample simulatidns ^e presented showing hoy . 
tariff changes may affect production location . In sec- 
tion 4, we review the principal findings and examine the ; 
implications for the U.S. automobile market in the next r 
few years. 



2. Effects of Auto Import Prioe Changes 
on Import Shafes and Domestic Prices ^ 

One major effect of higher import tariffs is to increase 
the price of imported automobiles by increasing 
the cost of selling in theUnited States automobiles that; 
are produced abroad.*^ An increase iii the price of imr*^ 
ported autos means that both the price ratio of imported 
to domestic new cars and the average price of all new 



^As the same vehicles are being produced in Japzin for the local 
market, minimum.efficient scale can be attained even for low levels 
of U.S. sales. If sales of Japanese , imports continue, to grow along 
past trend Ijnes» (t may be mbre economical to produce Toyota and 
Datsun in the United States in a few years. ' 

^If other tariff and/or fiscal/monetary policies keep exchange rates 
and relative rates of inflation constant » and if. foreign arid domestic 
manufacturers arc both on horizontal longyrun supply curves, then 
the percent increase in foreign car prices will be equal to thie absolute 
increment in the ad valorem tariff rate. 
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cars sold in the market will rise. An increase in 
relative price of imports will ie^d consumers to substir 
tute imported ne w cars for domestic new cars; a rise in 
the averageprice of all new cars will lead to a dechne in 
new car.sales, ,as consuniers keep their old cars for 
loQger periods of time. A rise in the price of imported 
automobiles may lead to an inc/ease in.domestic prices 
in response to a vlesseqing of competitive pressures. 

In this section, we provide econometric estimates of 
the effect of changes in the ratio of imported to domestic 
. automobile prices on the ratio of imported to domestic 
new car sales. We combine these estimates with the 
results of pfevi^us econometric research on the de* 
inand for automobiles to obtain rough estimates of the ^ 
effect of import price increases on domestic sales. 

Most pre^^ous rese^ch on automobile demand has 
focused on estimaitiiig equations for total sales which do 
not distinguish anio^g types of car purchased. The liter- 
ature on total demand for automobiles is extensive, but 
mucK less^wbrk has been done on modeling changes ijii 
market shares by type of car sold. Much of the research 
on automobile market share has been unsuccessfiil in;' 
obtaining estimates' of price effects that are consistent, 
with econpmfc theory. A 

Therelative priccf^lasticity of int|x>rt sh£u^^ vst 
estimated here iising three different methods: (1) (ime 
^ries analysis, (2) cuoss-section analysis, and (3) a new 
tcichnique reared to as the ''hedonic market share 
mpdel.*^ The {principal findings from each approach, 
together "With the data and methodology used and some 
of thie problems of interpribtation are discussed below. 

Time Series Analysis of import Shar^ bem|incl 

For the time serines analysis » we deGned two^ compos- 
ite goods, imported automobiles (F) and domestic au- 
tomobiles (D). Using data for the years l%0-74, wc/* 
estimatecf equations of the form . * 



+ 4 log X^, 



(1) 



K!owllng and Cubbin [10] estimated a negative relationship be- 
tween market shares and quality-actiusted prices (where the ' 'quality- 
adiiusted" price is the residual from a hedomc price equation) uiing 
time series dau from the United Kingdom for 1956-68. The CoWliiig 
and Ctibbin model estimated firm sales as a function of tagged sales. 
thc/'quaKty-a^justed^' price^ and advertising expenditures; their 
findings implied a short-run price elasticity of individual manufactur- 
ers' deihaiid of -l.SM^T, and a long-run price elasticity of -7.06. 
However, Triplett and Cowling [23], using a similar model with Um'ted 
States data, were unable to detect a negative relationship be- 
tween changes in individual manufacturers' market shares over time 
and changes in the residuals, of hedonic price regressions. 

Recent interest in designing policy instruments to increase the fuel 
economy of the automobile st^k has motivated research to estimate' 
demand for different size, classes of autom<obiles. Re^arch effbrts in 
this direction have beien. handicapped by the difficulty of finding 
significant differences across time or across geogiiphic areas in the 
quality-adliusted price of &ut6mobiles of different size classes. For 
examples, see [3^2,7]. 



wherfe {Fip\ is the ratio of impprt to domestic new car 
sales in year r, iPfiPDh is the ratio of price index of 
import to doifiestic automobiles in year A and Jf, is a 
vector df exogenous variables, which included* in dif- 
ferent specifications, per capita disposable income , per 
capita disposable income divided by per capita dispos- 
able income of the previous year, the price of gdsoline, 
an<f a time trend variable. C 

The price indices for imported and domestic au- 
. tomobiles were created from regressions for adjacent 
years of prices of individual models, both inij[)orted aiid 
domestic/ on physical characteristics and. a time 
dummy. Estimates of one-year-old transactions prices 
reported in "past issues of the automobile ^^ BooA, 
published by National Market Reports, InC; , Were iised 
as a proxy jfor new car transactions prices. The altema- 
, tive of Msing new cariist prices was rejected because 
previo^s researchers have shown that the ;relati6ilship 
between ti^sactions prices and list prices o^ new cars 
have varied widely over time.* One-year-oi{| traniac« 
dons prices are^hot an ideal proxy for hew car prices 
either; the ratio between new car transactions prices 
and one^year-bld transactions prices will change if the 
market is in dis^uilibrium/E)espite these problems, 
our, estimated price index for domestic cars mirrors 
closely the BLS index of new car prices since I960.'' 

Equation (I) was also estimated using a composite 
index for relative first-year ownership cost of imported 
to domestic automobiles in place of the relative price 
index. The cdmpositefcost indices for imported and 
domestic automobiles were computed by combining the 
price indices with indices of aimual gasoline costs for 
domestic and foreign automobiles^ using Wjelghts of 0^65 
for selling price and Q'.3S for anniial gasofine costs. In 
deriving the weights^ wS assumed a 20 percent idei^re* 
ciation rate in the first year, a 5 percent interest rate, a 
gasoline price of $0,55 per gallon, and 10,000 average 
annua] miles driven. The gaspline cost index^was com- 
puted by dividing a gasolinb price index (supplied by ^ 



.*In addition, relative discounts on foreign and domestic models 
have not been constant oyer time. For a/lijstory of list prices and 
transactions prices ofU.S;'autos in the early post-war years , see [24]. 

niie BLS index i^ constructed from surveys of transactions prices 
of selected models in a number of cities and is heavily weighted 
towards domestic automobiles, though Volkswagen is included as 
o|^e^ the niodets. BLS does not publish separate indices for domes* 
tic and Imported automobiles. * 
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BLS) by a mileage index. Mileage indices for domestic 
and importe d automobiles were commuted J>11 from his- 
torical estimates of mileage for automobiles of different 
weight classes.^ 

Tajble 1 shows that the relative price index and the 
relative composite cost index both showed significant 
fluctuations in the sanriple period. The two indices prac* 
tically mirror each other, with the relative composite . 
cost index lower because of the superior fuel efHcieticy 
of imported cars. The relative price index of foreign 
cars rose faster than the relative composite cost index 
of foreign cars between 1973 and VyiA^ the year of the 
big gasQiihe pricejncrease.^ ' 

The mjgyor problem with estimating a relative price 
elasticity $>f import share demand from the time series 
^pproach is that fluctuations in the quality-adjusted 
ratio of domestic to imported car prices, although 
clearly detectable, have been . sn all relative io other 
changes that have influenced imj ort shares.J^ome.of . 
these changes are not easily quamifiable; tfi^ include 
changes in thiKayailabitity of dosepomestic sut3st[tutes « 
for Anportji, thegroVyth in importeacar dealer net^^o^ks ' 
with its consequent spread of information ^nd reductibn 
of sejryicihg costs; changd^4tflhe available variety and 
qualrty pf f9reign mod^livespecialiy since the introdiiCii^ 
tioii of Japanese cars in the late 1960s, and changes in 
environmental and safety regulation^/which hiave im- 
pacted new car pifrchase prices ^d fuel costs. 
. Despite problem^ of model specification and 'difficul- 
ties in data constnictipn, we foupi^ strong evidenc;^ of a 
significant price effect on import Miarps. Sample results 
from tiqne-series equation, estimates for the 'years, 
1964-74 are shown.in Table 2.*° 

"^hie equations are estimated by 'generalized least- 
squares; the Value of p, the serial correlation coeffi- 
^cient, was selected by trial and error to minimize the 
standard error, of estimate < 

TJie coefficient of FZ)F/?/CE, the ratio of importe4 to 
domestic quality-adjusted auto prices, is the short-run 
elasticity of relatiye^ import den^nd with respect to 
relative import price. The long-prtrelasticity is equal to 
theshort-run elasticity divided by (l-m),wherem is the 
coefficient of ^gged sales. The long-run elasticity is * 



s 



details of the const^«tion of the hedpnic price indices and * 
relative composite cost index, respectively, spe [6. A^ypendixcs 3- A 
and 3-BJ; » . . " . \ 

^Although the tuelefnctency of imported autos relative to domestic 
au^9 worsf[fned betVveen 1973 and t974» the fuel'pnce increase still 
helped the n'elative competitiveness of ih^rts, since their fiiel effi- 
ciency^^ough worsenin^aj^mained superior tp the fuel efficiency of 
domesti 

*niie same equation^were aJ.so estimated for the s^ple period 
1961-73 to correct for anV special elffect that might have been caused 
by the 1973-74 ofjf embarm and subsequent gasoline price increase. 
Estimation for both sap^^le periods yielded qualitatively similar re- 



Comparison of Imported to Domestic Car 
Relative Price and Total 6o8t IridlceSt 
1960-74 



Year 

J 960 
1961 
1962 * 
•1963 
1964^ 
J965 
1966 ' 
. 1967 
1%8 
1%9V 
1?70 
1971- 
1972 
1973 
1974 



Injport to 
Domestic 
Price Ratio 

1.099 
0.971 
1.011 
1.001 
0.930 
1.098 
0.953 
0.902 
0.963 
1.013 

" j.0l8 
■1.119 

■ 1.054 
1.000 
/ i.217 



Import to - 
Domestic 
Gas Cost Ratio 

, 0.608 

0.473 

0:535 

0.517 

0.566 

0.517 

0.589 

0.535 

0.622 

0.536 
. 0.513 

0.'5I8 
. 0.483 

Q.454 . 
'0.542 



Import to 
Domestic 
Composite Ratio 




. Source^ \k. Table. 3-8]. 



> . . . 

high relative to the fir^t year -s response when the coef- 
ficient t)f lagged sales is larg^ i • 

The implied long-run and shortrun relativf price 
elasticities from Equations (2-1) through (2-6) are 
reported in Table 3. "^ f ^ 

From Table 3, it ckn be seen that the short-run rela- 
tive price elasticity ^s fairly stable witk^ respect to 
changes in specifications; it varies betMveea -0.945 and 
- 1.';^54. However, the tong-run elasticity is very sensi- 
tive to specification changes because of the instability 
of the coefficient on lagged relative sales; it ranges from 
a low of ~1 .436rfQ a high of -18.253. The Tower loAg- 
run elasticity estimates are for equations including the 
varia6te7>tP/lN. JAPAN is a trend tariabfe that picks 
up the sh^rpWowth in import shares after 1965; this, 
growth coirtoided with 4he ftitroduction of popi^ar 
Japanese hrtports beginnrngf in 1966. The coefficient of 
Japan in equations (2-2) and f2-5) shows an annual 
growth ratie of approximately 10 percent in the import 
sales ratio after 1965, which is independent 6f all pthej- 
explanatory^factors. ' * ' 



/*yy4Pi4A/ measures a growth trend iq the import shar^betweeh 
1966 and 1974 which is not adequately explained by other variables. If 
the equation is' to. be used for forecasting purposes, it is clearly 
inapprop^^^e 4o extrapolate equations including yy4P/IN in future 
periods. 

EfTorts to find a more satisfactory qu^ifiable^ variable to explain 
the 1 966-74 igrowth trend to the import were insi|pcessfuL for 
a full discussion see [6, chap. 3 and Appendix 3-%!]. 
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-TaWe^a 

Import Share Demand Estimates: Time Series EquaUons (1961-74) 

Equation (2-J) 
Log (FDSALE} 



= 0.00140 + 0.9l7LogrF£)5/lL£ - I.5I5 Log(FI>PniCE) +(J.S82 LogilNCOME) 



Equation (2-2) 



(0.012) 
0.9509 



(10.078) 



(3.405) 
= -0.130) 



450) 



0.2Q2 +' 0.347 Log (FDS'aLE_ ) - 1. 166 L6g (FDPRICE) -tO.423 Log (INCOME) 
(1.518) (1.349) , (2.968). (1.539). 



+ OAOl JA,PAN 
(2.383) . 



. R* = 0.%15 



p = a. 030 



Equation (2^3) 
' Log (FDSALE^ 

\ - '■■ ^ - ■ ' ■ 

Equation (2-4) ' 



6.0282 + 0.875 LpgfFZ>5ALE i - 1 J54 Log Y/^A£i?/C£/ + 1 ,0 1 7 Lbg: f/)^^ 
(0.227) (8.055) " (3.252) / .; (3.282) 

- 2,404 Log( RELINC) ' 
(1.149) / 

0 9468 p = 0.016 



0.0638 + 0.8I4LogfrD5A£E_ } - 1.895 UogiFDCOST) + l.036^L^'(INCOME) 
(0.^). (8.506). . ^ (3.967) {4.010) /'^^'^^ 



/?» = 0.9576 
* Equation \^^) \ 
Log (FDSALE) 



p = 0.100 



0.223 + 0.342 LQg(FDSAL£_ ) -1.454 Log (FDCOST) + 0.572 LogdNCOME) 
(1.799) (1.417> • (3.76^- ' \ (1-947) ^ 

+ 0,0939 JAPAN • ' ' * 

(2.175) . 

0.9646 \ pi 0.068 . ^ 



Equation (2<- 6) 
(FDSALE) 

V 



= 0.4 



« 0.742LogrF^5>l£E_\) -.2.279 Log fFDC<95r) + 1 .242 Wg f/ATCOME) 
(0.977)1 ^6.773) ^ (4.177) (4.205) ' ^ 



- 2.894 Log(RELINC) 
(1.620) 

0.9592 



P = 0.047 



y 



(/-statistics are in parentheses in all equations). 



Variable Definitions (and Sources) 



FDSALE : = 
FDSALE^^ = 
FDPRICE ' = 

INCOME = 
REUNC 



ratio of foreign tp domestic new car sale? iAi^tomotive News Almanac, successive issues) 
ratio of foreign to domestic ne>v, car sales in previous year ^ 

r^io of imported car price index to domestic car price index [6, Table 3^7; derived from hedonic regressions] 
ratio of imported car composite cost index to domestic cai^omposite cost index [6, Table 3-8] ^ 
.rea^per capita disposable personal^come (i^conomic /?e/k7f/^o^ 

Dummy variable for number of years since mass entry of Japanese imports; bcfoi'e 1965 ^ 1, after 1966 = 
year - 1965 +1 



ratio of per capita disposable income to per capita disposable income of previous year 
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Table 3 ' 










J 


Impllad Short-Run and Lona-Run Relative Price Elasticities from Time Series Equations for import 


Share Demand 












-Equation 


ShorirRun 




Long-Run 


. Price 


Other Independent ' 


5lasticity* 




Elasticity* 


Variable 


Variables ^ 


•2-1 


-J.515 




-18.253 


FDPRICE 


INCOMJ^ 


2-2 


-1.166 




- 1.786 


FDPRICE 


JNCOME, JAPAN 


2-3 


-1.754 




- 14.052' 


FDPRICE 


INCOME, RELINC 


. 2-4 . 


-1.232 




- 6.624 


FDCOSTI^ 


INCOME • 


2-5 


-0.945 




- 1.436 


FDCOSTi 


INCOME. JAPAN 


. 2-6 


-1.481 




- 5.740 . 


FDCOSTt 


INCOME, RELINC 



Long-run elasticity = 



Short*fun elasticity 



1 - {d\o%[FDSAl.Eyd\o%[FDSALE J) 



^Elasticity of foreign to domestic sales ratio* with resect to foreign to domestic price ratio. 
Where FDCOST was used as the price variable in an equation, the formula 

d\o^FDCOST) 



dXp^FDSALE) _ d\QgFDSALE) 
dlogFDERICE) ^ d\ogFDCOST) \ 



,d\o^FDPRICE) 



L 



^ ^ ^og(FDS^LE) 
dlogFDCOST) 

was used to translate the elasticity of ii^port shire with respect to relative inclusive cost into an estimated elasticity with respect to 
^elative sales price. ' ,. . . L * - ' 



nil 



The very high income elasticities reported in'«equa- 
tions without the variable JAPAN suggest thati income 
may be acting in part as a proxy fof time trend in thbse 
equations. Where the pp$t-1965 time trend variable is 
included, the income elasticity is iower/though , Still 
^sitive. The positive income coefficient indicates that 
imports may W viewed as a luxury goQd»^^ a finding 
confirmed by cross-section evidence reported below. 
On the other hand, the^negative coefficienit on RE- 
LINC^ the ratio of income to income of previous year, 
in' equj^tioils. (2-3) and (2-6), shows that iixiport 
shares tend to rise during rec^jssions. This result does 
not necessarily conU^dict the view of imports as V'lux- 
ry"' cars; r«cessicSfs appear ^ affect>the sales of low- 
priced domestic automobiles much more than luxury 
domestic automobiles because the auto buying of the 
very wealthy is less affected by ten]|)orary economic 
declines.'' 



''Even though imported autos are less expensive than domestic 
autos, on the average, they may, be a luxury good if imported cars are 
purchased disproportionately by families owning more than one car. 
For evidence from consumer survey data that, in the j*ecent past, 
buyers of new imported cars havkbeen higher income consumers 
than buyers of new American car ^/^.ee [17J . 

^•For example^ in the 1974-75 recdission sales of Buick arid Cadil- 
lac^tually increased along with sales qf most imports, while sales of , 
doSrstic compacts and^ subcompacts declmed by over 30 percent. 



In conclusion, the time series equations show sig- 
nificant price «ubstitutabi|ity between domestic and 
imported cars, despite problems in defining an approp-^ 
riate price variable and*iixplaining with quar^iftable 
-^^^Sdi^mic variables the trend growth in import shares 
between 1966 and 1S>74. Differences in estimates of the 
lag cdAfHcient cause the estimates of the long-run effect 
of a relative price, change to be somewhat imprecise, 
Where a trend Variable is included in the equati^iTs, the 
long-run relative price elasticity joT the import-to- 
domestic sales ratio is slightly under 

Cross-Section Analysis of import Sh||>ef'i>emand 

The 'cf OSS-section equations estimated us^ observa-, 
tions of the ratio of imported to domestic new car sales 
in indtvidiial states in 1974/ Data onv^ifferences in 
^transactions prices of new cars in different states were 
not available. Estimates of the relative price of im- 
ported to domestic aqtomobiles in 'individual states 
were constructed by adding freight charges in different 
states^'* to list prices of * Representative" domestic and 
imported models. Freight on imported automobiles is 



S 



fP*FTtig 

Detroit fc 



ERIC 



^Freight •^was computed from port of entry for imports and from 
i for domestic autos. The freight ^Mncluded** in the sticker pric^ 
of imports is computed from the nearf^st port of entry regardless of the 
> origin of the automobile; thus, freight on a Japanese car sold in New 
Jersey, is computed from New York, not from California. 
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lowest on the east and west coasts and highest in the 

middle of the country, and freight charges on domestic 
aiitos aore lowest near I>etroit and -highest on the two 
coasts. Thus, the estimated relative impoil price is 
highest in the Middle West and lowest on the East Coast 
and the West Coast. The import share of new car sajfes is 
highest in states ahoiig the two coasts ahd lowest in the 
Middle West states. 
The. relationship between the import-to-domestic 

^ sales ratio and the import«to-domestic>price ratio, with 
other determinants of the sales ratio taken into account, 

^ is shown in equation (2) 

log (FDSALE) = 63.424 - 18.1 88 log {FDPRICE) 
(6.156) (8.643^ 
+ 1.845 log (PC2029) 

(2.902) 
^ 021 \ log (PC API) 
. • (0.91ffi 

. y "+ 1.490 fog (/Y;/15> 

(0.971) " - 



(/-statistics are in parentheses) 
; = 0.7102 ^(4,42) = I5.745, 



(2) 



where FDSALE is the ratio of imported to domestic 
new car registrations, FDPRICE is the ratio of esti- 
mated average delivered list prices of new impoited 
cars 'to average delivered list prices of liew domestic 
cars, PC2029 is the ja^ercent of population biltween ages 
twenty and twenty^inne, PCAPl?is 1973 per capita in- 
come, and i'GA5 is the price of gasoline . ^^ 
X\ The relative price elasticity of the import-to-donlestic 
sales ra^o estimated in equation (2) is —18.188, a value 
approximately equal $0 the highest value of the long-run 
elasticity estimated in the time series equations in Table 
2. The import-to-dpfQestic sales, ratio is also positively 
correlated with the percentage of the population^ aged 
twenty to twenty-nine , per C£^ita income, and the price 
of gasoline. In other specifications of the equation, we 
found no significant statistical relationship between the 
import-to-domestic sales ratio and the percentage of 



*'*For a fiiUer descriptjon of how the pdce data were constructed 
and for tables showing, import shares \uul estimated donrtestic and 
imported auto freight charges in different states/see [6» chap/3, 

^TDSALE was constructed from data in Automotive News 
manac. 1975. and FDPRICE v/^ constructed from daU on average 
list prices from Automotive ^N^ws Almanac, 1975; data on import 
frei^t charges were supplied by Volkswagen of America. The data 
sources for the other variables were: PC2019, Census of Pppula'tion , 
1970, Genera! Popuiaiion Characteristics-United States Summary; . 
y^'^^'^f Survey oif Current Business, April 1974; PGAS, Piatt's OH 
\ndbook and Oiimanac , 1974. « 



^pulMonin.u 

residing in U.S. census-defined Standard Metropolitan 
Statistical Areas (S.M.S.A.s), and the median educa- 
tion level of the population. We also estimated equa- 
tions omitting Michigan aihd other auto-produojng 
areas; these omissions had little effect on the results. 

Both theoretical considerations and comparison with' 
the time series results suggest the possibility that the 
absolute value of the price elasticity estimated in equa- 
tion (2) is biased upwards. Low foreign car sales in 
states with higher relative foreign car prices may in part, 
reflect the reluctance of some consumers to purchase 
autofnobiles tha^are not locally popular ^d for which 
adequate service facilities are not available. In other 
words, the relevant price variable for tJuyer decisions 
on imported car purchases, which incl(^'des both selling 
pirice and money and time costs of repair and mainte- 
n^ce, may be systematically higher in states with 
lower import^ car sales. Thus, stnall differences in 
desired purchases causejd by price flifTerentials may be 
magnified by availability probjen^is in the states with 
somewhat higher prices. If so. the differences in foreign 
shares across states associated with differences in rela- 
tive prices may provide too hj^ ah estimate of ithe 
. nationwide change iif sales that Would cHXur in response 
toasmallchmigeint^ « 
^ It is alsd possible that other factors, possibly pa- 
triotism, coulcfbe causing the^ relatively higher domestic 
sales in the Midwest. However, the dfita do not reveal 
any obvious correlation between political attitudes* 
and/or related socioeconpmic variables (such as the 
rural/urban population ipix) and imported auto shares. 

In conclusion, the cross-section estimates show a 
very high p^e elasticity of substitution between 
domestic and'^foreign-inade automobiles. For the rea- 
sons noted above, the cross-section resultrare viewed 
as upper-bound estimates of the price elasticity. 

Hedonic Market Share Model of Import Share 
Demand / ^ 

The hedonic market 'share model is a new technique 
of demand analysis that is used herie to provide an 
alternative set ^{ estimates of the iinpa9t of changes in 
imported car ^prices on the import share of new car 
sales. The technique yields general predictions of the 
effects of cl^ges in {Hices and character! sties of any 
set of automobile models on the market shares of indi- 
vidual nio^els. The predictions of the share changes for 
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> ni may be argued that 1 974 was an unusual year because of the oil 
embargoed the subsequent increase in the price gasoline. How- 
ever, estimates of the price elasticity from an analogous set of cross* 
section equations using 1973 data yielded almost identical results. See 
[6, chaip. 3. sec. F}. ^ Ji 
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dieted change in the share of a class of models resulting 
from any price changes. 

The hedonit market share model was developed for 
this study primarily because use of conventionial de- 
mand methods cannot fully record the main elements 
. determining market share demand for broad classes of 
'/automobiles, even ifjtotally accurate price data are avail- 
;able. The principal problem in applying time series, 
and crdss-section approaches is the necessity to view 
^ each group of automobiles as a single, composite good 
\ with an identifiable price. Both changes in the range of 
V.automobiles available within each group and changes in 
the extent to which a typical automobile within each 
group^ has characteristics that appeal to a large fraction 
of buyers cannot be modeled readily within the conven- 
tipnal framework. 

^ /The hedonic market share model is designed specifi** 
cally to account for changes in the substitutability 
among automobiles in the two groups. It does this by 

- viewing each automobile as a bundle of characteristics, 
and estimating the distribution of buyers* tastes for the 
separate characteristics. The model represents both an 
application of recent theoretical work on consumer de- 
mand theory and an extension of models used in 

, analogous empirical research on mode choice in urban 
transportation.'* / \^ 

The main idea behind the hedonic market share 

^model is simple, though its details are complex. De-^ 
mand for automobile characteristics, including price, is 
assumed to vary among individual consumers because 
of diffpreilces in income, use patterns, and personal 
tastes. A consumer, in purchasing an automobile, is 
rejecting alternative models (with slightly different 
characteristic^ and price; by examining the characteris- 
tics and price of the model chosen and the models 
rejected, it is possible to place bounds on the marginal 
rates of substitution ainong characteristics and price in 
tKe consumer's utility functibn. If market coverage is 
reasonably complete, data on market shares and 
characteriistics (including price) of all models can be 



_us«idLJQ„j£stiq)aLtieL.a^x^^ 
parameters, where the taste parameters reflect the mar- 
ginal utility to consumers in dollar terms of additional 
amounts of the different characteristics. For any y ven 
-set of available models, with known prices and charac- 
teristics, the market shares can be predicted if th^ dis- 
tribution of the consumer taste parameters is'known. 

The input data used in the .model are the price, 
selected characteristics, and new carfiales in a gi^en 
time periodFbCa set of automobile mj»de|s.'^The charac- 
teristics include available attributes tn^t either contrib- 
ute to, or are correlated with, the quality of a car. 
Available characteristics data for recent years include 
both physical dimensions reported MiAutdmotiye News 
Almanac and performance data collected by the U*S* 
Depaitmeitt of Transportation and the \JS. Environ- 
mental Protection*'Agency. The physical characteristics 
data include number of cylinders, headroom, height, 
horsepower, legroom, length, gas tank capacity, trans- 
mission type (automatic or manual), turning circle, 
weight, artd width; the performance variables used 
were acceleration and fuel economy (miles per gallon). 
The ssunple period was the five-month period between 
April 1974 and August 1974. 

The actual technique used to estimate the distribution 
ofconsumer tastes for characteristics in the hedonic 
niahc^ share model is^ complex. In short, the technique 
selects statistics describing a distribution of consumers* 
utility functions which reproduces the maHtet shares of 
individual models actually observed.' The selection 
process is performed using numerical ifiethods.'^ 

The imposition of a tariff on infported automobiles . 
will, in the short run, change the prices of imported 
ipodels. Thus, after a tariff we have a new set of avail- 
able nnodels that is known, if we assume the effect of the 
tariff is. to raise the price of all imports by a given 
percent. The market shares with tjhe initfal set of models 
can be used to estimate the distribution of consumer 
taste parameters; then the estimated taste distribution 
can be used to predict market shares of the new set of 
available models," Changes in the individual market 



"The hedoiiic market share model was originally developed at 
Charles River Associates t^y N. Scott Cardell for the purpose of 
estimating the effects of tariff changes on imported auto sales. The 
model was substantially improved and extended through subsequent 
work fttnded by Chaiibs River Associates, the Electric Power Re-- 
search Institute, allHie Bureau of Internationa] Labor Affairs, U.S. 
Department of Labor: A complete statement of the model is pre- 
sented in [5]. A ftiU discussion of the application of this model to 
estimation of import share demand is presented in [6, chap. 3, sec, O 
and chap. 3, app« DL A shorter discussion, based on the same mate- 
rials, is deluded in the ^ppeqdix to this paper./ 

"^For a theoretical discussioh that v|ew8 consumer goods as bun- 
dles of attributes, see [ 16]. For an exam^f^dT a iuti^tical model thi^ 
c " ^; the probability of choosing between alternative goods as a 
f g [^(] attributes, see ( 18]* ' - 



'^For the shalrc estimates to be reasonable, market coverage of the 
set of automobile -models included should be almost complete. This 
condition was met in the sample used, which excluded only a few 
specialty cars which accounted for less than 1 percent of all sales in 
the sample period. 

'*The algorithm used to generate the estimates of the distributtonpf ' 
the parameters of consumers* utility functions is described in [5]. 

'^The new set of automobile models is the same as the original set, 
except that import prices are higher. In principle, the hedonic market 
share model can be used to estimate \)te effect on market shares of 
many other changes including, for example* taxes on weight, horse* 
power, or fuel consumption or improvement in ftiel economy of a 
given class of models. It can also be used to predict the market share 
of a new automobile model, if thip model's price and characteristics 
are knowii. 
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nsharesisl^liM^^^ to 
compute the new share of imports at the highe/ import 
prices.** 

The advantage of the hedonic market ^hard model is 
that it enables us to lisoNQi^siderable detailed informa- 
tion on the product differehtiation characteristics that 
make imports attractive to some new car miyers. The 
technique provides actual^timates of the/distribution 
across consumer^ of subjective tradeoffs among dif- 
ferent characteristics aitd p]^» and thus it yields insights 
into the number of buyers^ho are just /at the margin 
between purchasing a domestic car and/purchasing an 
import, as Well as how many are willing to pay a much 
higher price for an import. Further, the technique in 
principle will predict which individual import models 
win lose sales because ^of a tariff^ as well as the aggre- 
gate import sales decline. Tables 4 anid 5 summarize the 
results of the first run of the hedbnic market sAare 
model.** / 

Table 4 compares the predicted shares consistent 
with the utility function with act^ual market shares of 
^ different automobile types. The model was estimated 
using two 5lifferent price variab^bs — the one-yc^-old 
price in August 1974 of<l974 ^odels reported iri Na- 
tional Market Reports, Inc., Book and the esti- 
mated new transactions price^of 1974'modeis. The new 
"transactions price variable was corrected by apt)lyiiig 
^'typical*' discount factors for different types of cars 
^^^i^^orted in th^annual automobile buying issue of Con- 
sumer Reports (April 1974) to list prices .reported ih the 
1974 issue of Automotive News Almanac. 

The data reported in Table 4 show th^t the model fits 
the data well, though predicted import shares are 
subtly higher th^ actual shares. One possible expla- 
nation for the ''import bias* • of the model may be that 
fiutomatic transmission was not included as aaargu- 



"The hedonic market share model) iif its present form, assum^ 
that the market size ii fixed. This assumption is clearly incorrect 
betadse buyers can luep their used car an aq^itional year if new car 
prices rise (or reducc/automobfle ownership), but the model can yield 
useftil forecasts of the effects of import price changes on import and 
domestic new c^xsdles if con^bined with estimates derived from other 
sources of the tot^ market price elasticity of new car demand. 

'^The automob|e characteristics used in estimating the distribution 
oir consumer*s uutity fUncfSons, ih addition to price, were volume^, 
passenger area,/wei|^t, turning circle, and miles per gallon. Tbt 
expense in estimating the m6de] precluded repeated tests of aJtemA- 
tive spiecifications using, different combinations of variables. The 
mean, median, and variance of the distribution of estimated marginal 
values (price. per characteristic), which describe the distribution of 
consumer tastes for automobile characteristics, are reported in [61. 
The fitted distribution function was log-normal. . , 



Table 4 

Comparison of Prodict<»d Sharas to Actital 
Shares by Automobile Type, April— August 
1974 



Actual 
Share 



Predicted 
Predicfedl Share: Esti- 
Share: mated ffew 
Qne-Year*01d-Tmnsactions 



Domestic Autos 
Subcompaqt 
Compact — 
Luxury small 
Intermediate 
Standard 
Luxury standard 

. Specialty 

All domestics 

Imported Autos 

Subcompact 

Compact 

Sports car 

Luxury ^ 
All imports , 



0.0879;? 
0.21413 
0.03397 
0.26943 
0.20846 
0.05108 
0.00299 
0.86795 

0.08013 
0.05340 
0.01200 
0:00444 
0.13197 



Price 


Price 


0.07900 


0.07767 


0.23299 


0.23701 


0.01825 


0.01822 


0.24582 


0.25633 


0.21383 


0.20982 


0.05598 


0.06073 


0.00215 


0.00223 


0.84802 


0.86183 


0.09624 


6.09080 


0.04449 


. 0.03744 


0.00815 


0.00692 


0.00321 


0.00336 


0.15209 


0.13852 



. Definition of Automobiles by Type 
Domestic Autos 
iSubcompact: Gremlin, Finto, Vega 
Compact: Hornet, Javeltn, Valiant, Dart, Maverick, 
Comet, Apollo, Nova, Camaro, Omega, Fire- 
bird, Ventura 
Luxury small: Mustang II 

Intermediate: Matadft-, Satellite, Coronet, Torino, 
Montego, Cougar, Century^ Chevelle^ Monte 
Carlo, Cutlass.XeMans, Grand. Prix 
. Standard: Ambassador, Fury, Chrysler New Yorker^ 
Dodge, Ford, Mercury, thuhderbiriJ, Butck, 
- Riviera, Chcvrt)let, Oldsmobile, Pontiac, To«- 
rohado^ ^ 

Luxury standard: Imperial, Lincoln, Mark IV, Cadil- 
lac, Eldorado f 

Specialty: Corvette 

Imported Autos 

Subcompact: Xudi Fox, Marina, Colt, Datsun B2I0, 
Fiat 128, Fiat 124, Fiat XI/9, Honda, Ma2da 808» 
Opel Manta, Renault, Subaru, Toyota Corolla, 
Toyota Corona, VW Beetle, VW 412v VW 
Dasher » Datsun PL 610 
Compact:- Audi 100 LS, Capri, Mazda RX-4, Mazda 
RX-2, Mazda RX-3, Peugeot 504, Saab 99 LE, 
. Toyota Celica, Toyota Mark 11; Volvo 140 Series, 
Volvo 164, Datsun PL 7ip 
Sports car: MG, Jaguar» "fhumph, Datsun 260 Z. 

. Pantera, Porsche 
Luxury: BMW Bavaria, Mercedes-Benz ' , 
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Tabl*5 

Ettact of Proportionata Changas In import Pricas on Markat Sharas 
from Hadonic Mafkat Shara Modal 







(3) 


(4) , . 




(2) 


Predicted Share: Import Prices 


Predicted Share: Import Prices^ 




lYedicted Share: 


Up 10 Percent 


EXwn 10 Percent 




If ase L«e 


\rerceni cnange/ 


v'^'Ceni v^nange; 


Domestic Autos 








Subcompact 


0.07900 


0.08281 (+4.8) 


0.07777 (-1.6) 


Compact 


0.23299 


" 0.24023, (+3.1) 


0.23409 (-1.1) 


Luxurj^ small 


0.01825 


0.01895 (+3.8) 


0.01802 (-1.3) . 


Intermediate 


0.24582 


0.25287 (+2.9) 


0.24347 (-M) 


Standard 


0.21383 


0.21943 (+2.,6) 


0.21188 (-0.9) 


^ Luxury standard 


0.05598 


0.65716 (+2.1) 


0.05560 (-0.7) 


Specially 


6.00215 


0.00221 (+2.8) 


0.00214 (-0,5) 


All domestics 


' 0.84802 ' 


6.87366 (+3\0) 


0.83937 (-1,0) 


Imported Autos 








Subcompact 


0.09624 


0.08124(-15.6) 


6.10083 (+4.8) 


Compact 


0.04449 


0.03560(-20.0) 


0.04725 (+6.2) 


. Sports car 


0.00815 


0.00647(-20.6) • 


0.00873 (+7,1) 


I-iixury 


0.00321 


' » 0:00235(-26»8) 


0.00353( + 10,0) 


All imports 


. 6,15209 


0.12566(-17.8) 


0,16034 (+5.4) 


For definition of automobiles by type^ see Table 4. 







nient in the utility function;*^ a much lai:ger fraction of 
domestic than imported autos have automatic traHsmis-. 
sion and American buyers probably place a positive 
bias on that." 

Table 5 summarizes the lefTects of fixed peijbentage 
changes in I3i#i>rices of all imported autompbiles on 
market shares of diifei^nt nuyor subcategories of 
domestic and foreign autos. Column (3) of Table 5 pro- 
vides estimates of the impact of a l6 percent increase in 
all import prices oh market shares, and column ^(4) 
estimates the effect of a 3 percent reduction of import 
prices. . ' ^ ' >■ 

The results in Table 5 are consistent with a priori 
expectations. The peri^ntage changes 4n shares of 
domestic car types corriB^ipohding to a given percentage 
changb in the import price are greatest for the closest 
substitutes for imports — the subcompact, . lujuiry 
small, and compact cars — and the percentagext^ange 
1h import shares is greater for compact imports than for 



. "Tl)e price variable, however, wtts appropriately ac^usted for die 
presence of automatic transmission. 

' *The exclusion of automatic transmission, in particuli^, niay ex- 
plain the fact that the share of domestic stibcomp^kcts is about 10 
percent hifher than the predicted share in Table 4, as domestic 
subcompact s are closest to imports in all other characteristics.. Alter- 
nadvety, it is possible thtt many people simply prefer domestic autos 
to imported autos of equal characteristics because of **patriotism** or 
^ suspicion of foreign products, or that the preference for domestic 
autna reflects tdffit unmeasured advantage such as better availability 



subcompact imports. Compact imports are probably on 
the whole closer substitutes for typical domestic au- 
tomobiles than subcompact imports. However, the 
percentage figures partially mask the /act that large 
absolute changes in the share of subcompact imports 
and intermediate and standard > domestics occur in re-t 
sponise/to the relative price changd because these au- 
tomobiles account for a significant fraction of domestic 
and import sales, respectively. For example, the pre- 
dicted absolute increase in sales of domestic inter- 
mediates in response to an increase in the import price 
is greater thaii the preidicted absolute increase |n sales 
of domestic subcompacts. This result can be explained 
partially by shifts from imported compacts to domestic 
intermediates; for buyers of imported "compacts'*^' 
such as Volvo and Audi a medium-^ized Buick or Olds- ' 
mobile may be perceived as a better substitute than a 
Pinto or a Vega. In other words, it^a^pears that au- 
tomobiles in the samepric^ range are better substitutes 
than automobiles ir^ the same size range. Imported 
compacts such as Volvo and Audi, although they are ^ 
smaller than domestic compacts, are more expensive 
than AiK'st doniestic intermediates and sonie ftiH-sized 
cars.i ^ 

^ The relatively high percentage changes in imported 
sports car and luxury car sales in Table 5 reflect very 
small . absolute sales changes because these two 
categories account fdr a minor fraction of the total 
market. 
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The data in Table 5 can be aggregated to obtain an proportion among categories as the deflnite responses, 
estimate of the relative price elasticity of the import- we combined two tables from the Market Facts report 
t(>-domestic sales ratio. Simulations were performed into percentage estimates of the. effects of $500 and 
wit^ the estimated Citility function; distribution for a $1»000 import price increases on new car shares, 
number of different changes in the/price of imported Columns (2) and (4) of Table 6 give the resulting 
autos. The relative price elasticity was estimated to Be predictibhs from the Market Facts survey of the break- 
-I.938F for an import price increasie of 10 percent* down of new car purchases per 100 initial buyers of 
^1.8702 for an import price increa^ of 1 pei:cent,^ foreign cars who are still purchasing a new car. Col- 
-1.8377 for an import price reduction of 3 percent, umns (3) and (5)' show. the c6rres|k>nding estimates of 
and- 1.7739foranijnport price reduct[onoflOpercent. the switch to domestic cars and the breakdown by car 
The estimated relative price elasticity increases taabso- type of increa^ domestic sales from the hedonic mar- 
lute terms with increases in the import price, suggesting ket share model with increases in import prices of $500 
that import shares would decline relatively more and $1,000, respectively. In the hedonic market share 
rapidly for successive increases in tariff rates. model as currently programmed. , it is not possible to 

Table 6 compares dhe findings from estimating the predict how many people would have bought the same 
hedonic market share model with the findings from a 

^rvey (juestionnaire conducted by Market Facts, Inc. Table 6 shows a close correspondence between the 
[20] under contract to the U.S. Department of Labor in predictions from the Market Fact?^ survey and the |pe- 
thepast year. The Market Facts sbrvey asked buyers of dictions from the hedonic market slipe modeL For a 
imported cars how their automobile purchase decisions jmport price increase; the predicted total shift to 

would have been affected by increases of $500 to. donriestic autos is exactly thesrai^. The hedoiHc naarket 
$1,000, respectively, in the price of all imports. Count- .share model predicts a relative^^ bigger ShSt to domes- 
ing only buyers who would have jpurchased a new tar, intermediates and a relatively smaller shift to domes- 
and dividing the ''don*t knowV responses in the same subcompacts and small luxury cars than the Market 

Facts survey. For a$l ,000 price increase, the^tal shiflt- 
to domestic autos predicted by Market Facts is greater 
than the shift predicted by the hedonic market share 
model, as is the relative shift to subcompact and luxury 
K small domestic autos.'^ . . 
inaU, the first-run estimates from the hedonic market 
share model seem quite plausible and are broadly con- 
sistent with the results of other research. The relative 
price elasticity is close to Che lower bound estimates 
from die time series analysis and the predicted effect of 
a moderate ($500) increase in import prices on import 
shares is exactly the same as the implied forecast from 
an actual market survey using a totally different ap- 
proach." 

import Shara Damand Eatimataa: Cpnclualona' 

The preceding pages have reviewed our findings on the 
effect of changes in the ratio of imported auto prices to 
domestic auto prices on the ratio of imported to dome^ 
tic new car sales. 

Both the time series and cross-section equatjions ex- 
plain a large proportion of the variance iii import shares. 



^niie hedonic market share model shows a relatively greater sub- 
stitutability between autos of similar price classes, and'the Market' 
Pacts predictions show a relMively greater substituUbility between 
autos of similar size classes.*^ 

"Future research ^med at experimenting with different forms of 
model specification and validating the predictions against historical 
experience' would be useful. 

5:^ • 



Tabl«6 

' ' bomparlson of Hedonic Markot Shara (HMSX 
Eatimatas to Markat Faqta (MF) Eatimataa of 
Effact of Plica Incraaaaa for Importad 

. Automoi>llaa 





$500 Increase 


$1,000 


Increase 


(1) 










Percent of Buyers 
PurchasiaiBf 


(2) 


(3) 


(4) 


(5) 


MP 


HM3 


MF 


HMS 


Samp car 


66 




24 




Others 


-34 




76 




Others, Domestic 


26 


26 


59 


44 


Subcompact 


9 


4 


;v20 


7 


Compact 




7 


12 


13 


Luxury small 


4 


r' 1 


9 


I 


Intermediate ^ , 


2 


• 7 


5 


12 


Standard 


4 


5 


8 


9 


Luxury 


0 


1 


1- 


2 


Specialty and other 


0 


0 


1 


' 0 


Qthets, Imported * 


8 




17 




Subcompact 


5 




. 9 




Luxury small 


2 




5 




Luxury . 


0 




■ 1 




Specialty 






1 




Total Imported * 


74' 


74 


41 


■56 


Source: [20] 










^Numbers do liot always 

- r 


add up 


to 100 because of roundinj 



errors. 
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Both yield coefficients indicating strong and statisti- 
cally significant effects of relative price changes on 
import shares; the elasticities from the cross*scction 
equations, however, were much higher.. The implied 
long-run elasticities from the time series equations are 
sensitive to<^ changes in specification because of the 
instability of the coefficient of lagged import share; the 
short-run elasticities, ilowever,' are relatively insensi- 
tive.to changes in specificalioh. The statistical findings 
from the hedonic market share model, which suggest 
that the relative price elasticity of the import-to- 
doimestic sales ratio is almost -2.0, are very close to the 
results of tHbterwer*bound estimates of the time series 
equation am are al^p close to ^ set of predictions de- 
rived indepindently by a survey questionnaire. The 
lower;lM>unU price ^asjticity estimates from tKe time 
s^es equations are probably the more* plausible on^^M. 
bc^cause they^^ from equations with a better, thougl^ 

far ffom ideal « adjustment for the upward trend in 
inaport shares* The relative price elasticity of - 18 esti- 
mated in the qross-si^ction equation is close to some of 
the high long-run elasticity estimates in the time series 
equations. Thecross*-section equations probably over- 
estifhate the relative price elasticity by understating the 
reliSlve^cost of ownership differences between domes-* 
tic and imported automobiles in different states. 



Effect of Imported*^ Auto Pride Chengee on T , . 
Domestic Sales I 

fhc effeqt of a t&riff-induced increase in imported au- 
tomobile prices on domestic sales, assuming no change 
in location of production of any models, cih be com- 
puted by combining the relative price, elasticity e^ti- 



where F is import new car sales, Z> is domestic new car 
sales, Pf is import new car price, and Pd is domestic 
new car price. The values of the parameters of the 
demand equation were estimated to be 

a. = -62.64+412.7/1., 



aj = -335.6-339.24,, 
= -335.6 -339.Z4,, 
= -1797+ 105.5^1 1 , 



(4) 



where is the retatrve price elasticity of the import- 
to-domestic sales ratio^ As i4,<0 and |A, j>] for all 
estimated import share demand equations, <0, *a^>0, 
bi>0, and ^2 <0 for the entire range of estimates tif A , . 

In deriving the valuesofai,02t^i andfe,, we assumed 
that the total market elastichy of new car demand with 
respect to average new car price is - 1 .0 and that = 
b^; i.e., the cross ^leriyatives arc equal. 

Applying equations (4), we find that a 10 percent 
increase in imported" automobile prices leads to a 1 .344 
percent increase in domestic sales when the relative 
price elasticity of the import sales ratio is -2 
decline in impqrt sales of 100 units brought about by aA 
import jprice increase, we calculate that domestic new 
car sales will increase by slightly under forty units. 

The percentage increase in do^stic sales is rela- 
i tivdy small in relationshipito the percentage increase in 
the ^imported automobile price. As domestic auto- 
mpbiles account for about percent of the new caf 
market, even a one-for-one substitution^of domestj^ 
autos for redu^d iniports wouMsJStill nfiean a smaller 
percentage increase in domestic sa^snhan the^rcent 




mates from the import share demand equations vvith an ^decline in imported auto sales. Ij^dition^ the ns 



estimate of the^rice elasticity for new car sales in the 
entire automobile market. Previous research on total' 
automobile demand in the U.SC market has been exten- 
sive (e.|^. [8, 1 1, 13, 14, 21, 22]); most past econometric 
work hais explained new car sales as a fljnction of a price 
index series, income, a variable for credit conditions, 
and a l^ked sales or lagged stock variable. Estimated 
price el^ticities from these ^tudiesyhave centered 
around -1.0. 

For the calculaUpns made, the parameters of a pair of 

!^linear demand eqiatioils for domestic and imported 
new car sales^were derived as functions of the relative 

^ price elasticity of the import-tp-dbmestic sales ratio, 
using 1974 sales levels and average prices of domestic 
and imported automobiles to convert elasticities into 
slopes. The equations derived >vere of the form > 



imported car prices means that,. on me avers^c'new car 
prices are higher. Some potential import^ buyers will 
switch to domestic new cars, but others will substitute 
either imported or domestic used cars. 

A higher value of the relative price elasticity in (4) 
would irpply both a greater elasticity of domestic sales 
with respeict to import prices and a bigger increase in 
domestic sales corresponding to any given decline in 
imported auto sales. / ^ ^ 



EKLC 



b^-^b^Pp^b^Pp. 



(3) 



'*The derivation of the parameters.reported in (4) is piyscnted in [6, 
chap. 8]. V 

'The actual increase in dohnestic new car sales in response to^ 
exogenous increase in Imported auto prices wilLbe smalfc^ than the 
increas% implied by applying (4) if domestic auto prices rise in re- 
-sponse to an increase in imported auto prices. Some econometric 
evidence that import competition does indeed keep domestic au- 
tomobile prices lower is shown in [6, chap; 4j . 
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3. Potential Effects of Trade Policy on 
Production Location 

. In thh s^tion, we examine evidence on the minimum 
cost location* among several alternatives, of producing 
autompbiles for the U.S. mark(^t. The <;osl comparisons 
presented here explain in part recent trends in produc- ' 
tion location, and give some indication both of what to 
expect in the future and now locational decisions might 

bt affected by trade barriers. 

f ^ ...... •,- 

The minimum cost location of automobile produc- 
tion. is» not the only determinant of where automobile 
will be produced. Domestic political pressures may 
delay or prevent some firms from establishing produc- 
tion plants outside their home countries that would be 
warranted by economic considerations. Further, there 
may be lags in adjustment to changes in excihange rates 
and relative labor costs, partly resulting from the ffl^ 
that such chaAges may not be viewed as permanent. 
' In the absence of trade barriers, international difTer- 
/ences in production costs and intercoUntry transport 
costs of automobiles^will determine the minimum cost 
location of automobile production. International pro- 
duction cost differences, depend both on (1) iruema- 
tional production cost differences whenj)roducing at or 
above minimum efficient scale, and on (2) the ^rcen- 
tage cost disadvantage from producing below .mininium ^ 

r^flficient.^ale. The relative cost disadvantage from 
below tninimum scale production, in tujn, depertds on 
both the shape of the'production cost curve/or diffi^fent 
types of vehicles and on the demand for automo'biles in' 
different markets. 

In the first part of this section, we present compara- 
tive estiifiates of production ^osts at minimum efficient 
scale ojf motor vehicle sector products in the United 
States, West Germany, and Japan, using data on com- 
parative wages, materials prices, and productivity in 
the three cou#tries. We then examine the implications 
for the/col^t comparisons of scale economies in aiS^ 
toniobite production. FinaHy, we combine the two sets 
of data on soles of leading imports to simulate the poten- 
tial effects of trade policies on the location Q($|^all car 
production for the U.S. market. ^ 

Intttrnatlonal Comparison of Production Costs 

Cost comparisons presented^ below are developed from 
data on comparative wages, productivity, and materials 
prices ofinputs used in the production of automobiles. 
The/input ^ost information is aggregated using weights 
fronr«i3.S. input-output table. The results can be inters 
preted as rough estimates of the comparative costs of 



producing automobile indusli>y producfs when each 
country is producing at minimum efficient scale. 
^ Our computations for j974 show Ja|ianese unit costs 
at about 83.2 percent of U.S. unit costs, and German 
unit costs about 9.3 percent higher than U.S. unit costs. 
When transport costs are added to the computation, 
Japanese delivered unit costs in the United States are 
estimated td be3.6 percent greater than domestic unit 
costs of production of the same automobiles, and Ger- 
man unit costs are estimated to be 15:1 percent greater 
than U.S. unit costs; Product differentiation enables 
imports t6 have large saleVlri the United States even 
with a unit cost disadvantage. Auto production in 
, Europe and Japan is feasible t^ecause /no5/ foreign 
manufacturers' annual output for the U.S. market :is 
&till below minimum efficient scak.'^ 

The estimates shown here give a snapshot at one 
point in ttmie. IntemationsQ cdmparative advantage 
cl)^nges with changes in exchange rates, relative 
domestic price levels, relative. labor cpsts, and. relative 
productivities among countries, llowever, a big dis- 
equilibrium resulting from the pegging of other curren- 
cies tQ the U.S. doUar prior fo 1971 has been eliminiit^d. 
If future changes in relative costs of production are 
moile gradual than in the recent past, our estimates for . 
1974 may be. reasonably indicative of international cost 
differejices in automobile production throu^ the mid- 
1970s. , ' 
< 

The relative input prices >vere aggregated into a rela- 
tive cost of production index using an Input-outpUt table : 
and assuming value shares of all. factor stfMhaterial 
inputs were the same in every country. ^'iljjjjPelative . 
costs of production^ with value shares constant, can be V 
expressed as 




An AJtemative approMh to co$t compadsoi would be to compare 
prices of equivalent products in home iharkets using hedohic regres- 
sion techniques. Such a comparison would yield a composite of the 
effects of cost differences at optimal scale, differences in domestic 
market structure (if any), effects of tariff protection , and cost differ- 
ences due to differbnces in degree of realization of scde economies. 
The method usedhere^ which compares hypqlhetical costs atefficient 
scale production^Vf Is by comparing unit input costs, although a 
rough approximation, yieids an answer more in line with the purpose 
of this study than would straight output price comparison. ;^ 

Some comparisons of quality-adjusted prices of automobiles in 
different countries in I9694ising hedonic regression techniques are 
presented in [iJ]. For artcerit study of comparative prices of trucks 
of different wcffght classes between the United St&tes and West Ger- 
many, which also used hedonic regressions, see [4]. 

"Volkswagen was a nqtable exccptiiin in 1974. 
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In equation (5)« Cr is foreign average cost pf produc- 
tion, jT'is the automobile industiry*s value share of in- 
puts folujtomobile production in.the U.S. input-output 
tabic, is the unit price in the United Stales of the rth 
input, p^' is Ihe'y nit t>ri^e in the foreign country of the /th 
input, ami J^ ' is the input's value share in the inpui^ 
output table from all sectop other than the automobile 
industry. Equation (5)!expresses relative costs of pro- 
duction as a weighted product of relative input prices, 
with the weights being each input's share of total value, 
net of value of motor vehicle industry sector jproducts 
Used up in pij^fjbjcing motpr vehicles.'' 
.^i in derivinjK (5), it was assumed that all factors and 
inaterial suppty curves are horizontal to the automobile 
industry and that production functions in all countries 
have the same parameters. Differences in unit a>sts of 
producing automobiles are thus assumed to be caused 
only by differences in factor and material prices and 
craferences in the efficiency of labor. Labor efficiency 
differences enter the model through the labor input 
price, which is computed as the ratio of relative hourly 
compensation and relativ^ labor productivity. In effect^ 
the production function is^efined tn'**efnciency units*^ 
of labor. 



Unit costs of automobile I 
Jaban were compared to ix\ 
b/ applying equation,.(5) t( 
ty Both West Germany 



Toductioh in Germany and 
it costs in the United State; 
lata on relative productivi- 
id Japan were found to have 



lower unit labor costs and higher materials prices than 
the United States. Hourly compensation for workers in 
both Japan and West Germany is lower in comparison^ 
to th^ United States than is labor productivity. Both 
hourly compensation and productivity are higher in' 
West Germany than in Japan; unit labor cost$ are al- 
most twice as high in West Germany as in Japan in the 
motor vehicle sector. 

Transport costs between Japan and the United States 
and between West Germany and the United States were 
computed using freight rate data^ between East Coast 
ports, Tokyo, and Bremerhaven. Shipping costs were ' 
then expressed as a fraction of U.S. price net of ship- 
ping costs of the most populai^ German' and Japanese 
imports. The estimated percent increase in supply.cost 
to the United States from shipping was estimated to be 
approximately 24.3 percent for automobiles made in 
Japan ^d approximately 5.5 percent for aUtoifpobiles 
made in West Germany (see [6, chap. .6J). 

Table 7 summarizes the cpmputattoA^if^the relative 
supply cost to the United States of autombbiie sector, 
products manufactured in West Germany and Japan. 



'*The derivation of equation (5) is t hoyvn in [6. chap. 6. Appendix 

E I^C \ sources and probtems of * 'matching* * data defined for differ- 
mmmmyn in different sources arc described in (6. chap. 6]. ^ 



Tabto 7 ■ 

Eatimalgd R«latlv« Supplif Cost tnd#x to 
Unn#d StatM of 'Typical importa'' at 
Minimum Efficient 8cala-1«73 



Country 

West Germany 
Japan 



Foreign/U.S. 
Production 
Cost ^ 

0.832 



Transport 
Cost/ 
Markup 

(Percent 



3.57 
24.^ 



Foreign/U.S. 
Supply 

- (Cost 

1.154 

1.016 



Tha Stitpa of Productlon'Coajt Curvaa 



i 



Es0n»tes of the percentage cost 4>enalties| from sub- 
efficient production vohimes for different types of au- 
tomobiles were developedtn consultation with Profes- 
sor Merrill Ebner of Boston University, oiie of the 
authors of the Consiiltant Report to the CoR^|mittee on 
Motor Vehicle Emissions (CMVE) (1974)/on the costs * 

meeting automobiie pollution Standards. Data 6n 
production costs deve1ope4 for thfU repo(^ were 
supplemented with information collected separately on 
the mix of factors used in autoniobile production and on 
the^division of individual cost components into fixed " 
and variable costs; these revised data^^were used to 
compute cost curves for automobile production^*' 

Autoniobvlcs are a highly differentiated good» offered 
witA many different features and options, as well as in 
different sizes, degrees of luxury, and 4)ody styles. 
Miyor components of different autonia|l^ile models, as 
well as the final product, can be produc^fS on the same 
assembly line if the models are sufficiekdy siinilar.'* In 
estimating production scale economies, we dtvid^ au-^ 
tomobiles into four categories: mini, compact, inter- 
mediate, and stAhdard-luxury. As a reasOjptlible approx- 
imation to reality , we assumed autos were perfect sub- . 
stitute^ in production within each^eategpiy and as- 
sumed no joint economies of production K>r autos in 
different categories. , 

For compact, intermediate, and standsb'd-luxury 
cans, the U.S. market size is more than adj 



"A number of previous studies by economists supply estimates of 
minimum efficient scale output of automobiles but do not quantify the 
percentage cost penf^ty from suboptimal scale output. See (24, 2, 19]; 
'The authors disagree on the annual rate of output required to atu^ all 
scale economies.' * , • 

'*For eumpie. a Che vrdlet Vega and a Pontiac Astre might be 
prodnced together, bed au se tffe main difference between the two car^ 
is inrUie luuneplate and in a small amount of external trim. For . 
purposes of assesfing scale economy, it is not sensible to view the > 
Astre as a seiAuate car with a suboptimallevel of output: on the other 
hand^Vegas and Cadillacs' cannot be produced on the same line. For 
less extreme cases, tfiere i^re joint economiies of production but not 
perfect jointness. * . " ' 
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enable the three m^or domestic firms to realize most 
scale economies. For small cars, the market, although 
growing rapidly in recent years, is still relatively small 
and is divided annoog a large number of firms, both 
domestic and foreigA'. As foreign firms can realize scale 
economies from supplying home markets, they can 
produce for the U.;S. market without incurring scale 
diseconomies even though U:S. sales are too low to 
, support^ an optunal prod.uc^on facility by themselves. 
The shape of fll6 production cost curve influences how 
many U.S. mainufacturer^ (iHnoduce subcompacts, the 
point at which U.S. companies' begin to manufacture 
"minis** (the only current example is GM's Chevette, 
introduced in 1975) and the point at which foreign man- 
ufacturers view output as sufficiently large to warrant 
establishment of automobile production facilities in the 
United States. . 

Estimates of minimum efficient scale output for de- 
ferent stages of production of different size autos were 
supplied in the CMVE report* These data were com- 
bined with data on the breakdown of costs between 
labor, capital, and materials in different parts of the 
production process, the breakdown of labor costs into 
fixed and variable costs (materials were treated as vari- 
able and capital as fixed), -and the .percentage break; 
down of costs among the separate stages of the produc- 
tion process to estimate the percentage cost penalty for 
output below the given optimal scale, using a lii^ar totaL^ 
cost function for output below the optimal scale with a 
positive intercept equal to total fixed cost.^ 

Table 8 summarizes the set of estimates of relative 
unit production costs for below optimal scale output. 
The table shows that unit cost eventually rises sharply 
at lower levels of output. Optimal scale 'is higher for 
minis and compacts ^than for standards and inter- 
niediates.^' The percentage cost penalty for large cars is 
insignificant as long as the annual output is at Jeast 
200,000 units; however, for minis the percentage cost 



penalty for 200,000 units js oi^ the order of 15 percent. 

Effects of Tariffs os Production Location 

In. the Jong run,, we expect firms to locate production 
facilities for the U.S. market where supply costs are 
Idwest. The analysis above suggests that supply costs of 
small car models for ithe U.S. market wilhbecpqie lower 



'^Derivation of iht cost' curves and a discussion of the raw data» 
sources ar^ provided in [6, chap: 5]. * . 

^ '■Other computations were slightly different because of different 
aasumptiofis about the breakdown 9f the markup percentage between 
cijtpital casta and i^otiomicbroflt;'^ 

» finding Uiat the relatwe costpenalty for low volumes i s higher 
t car^roductioa fbM^ itf great part from other estimates 
^hicn show that mininninra >cale in mcyor production pro- 
cesses is higherfor sniall^^^ than for big cars. For an explanation of 
^^^^jnsncc in minimwh efficient scale among different types of 




Table 8 










Manufacturing Cost at below Optimal Scale 


for Four 


Types of Automobliea 




Number 


Production Cost as Percent of Minimum Cost 


- of Units 


Mini 


Compact 


Intermediate 


Standard 


400.000 


100.00 


100.00 


100.00 


WO.OO 


350.000- 


J02-02 


_ J00.39 


loo.oa 


-100.06 — 


300.000 


104.74 


100.89 


100.55 


100.04 


250.000 


108.54 


■ 103.97 


101.37 


100.18 


200.000 


1 14.31 


108.53 


105.69 


100.87 


150.000 


124.02 


116.34 


113.08 


105.80 


100.000 


143.43 


131.93 


127.82 


115.63 


- 50.000 


201.78 


178.74 


172.13 


145.14 



for production in the United States than for production 
in either Japan or West Germany as annual output 
levels approach 4()0,()0Oi|Bnits.^^ffs may in some 
cases lower the output le'wl at which unit cost becomes 
lower for U.S. pro^iuction; in effect, tarifTs c^n shelter 
firms producing at less than efficient scale. 

Table 9 compares hypothetical foreign and domestic 
unit production costs at varying output levels. Columns 
(2) and (3) give the unit costs of supply (production plus 



Table 9 

Estimates of Relative Supply Costs to the U.S. 
Market from U.S* and Foreign Production of k 
Popular Imports at Different Annual^les 
Levels in the United States 'W-"i- 



Annual Cost Cost in 
U.S. in West 
* Sales Japan Germany 



Miniinun» Cost Location 

Cost 

in the U.S. vs U.S. vs 
U.S. Japan West Germany 



Case 1: No Tariff on Imported Automobiles 
(Index: U.S. at 400,000 units =^ 1.000) 



400,000 1.036 

3504)00 K036 

300,000 1.036 

250,000 1.036 

'200,000 1.036 

150,000 1.036 



1.154 
1.154 
1.154 
1.154 
1.154 
1.154 



I.OOO 
1.022 
1.047 
1.085 
1.143 
1.240 



U.S. 

U.S. 

Japan 

Jat^an 

Japan. 

Japan 



U.S. 
U.S. 
U.S/ . 
U.S. 
U.S. ^ 
Germ9ny 



Case 2: 10 Percent' Supply Price Increase 
^ for Imported Automobiles 

(liidex: U.S. at 400,000 &nits. == 1.000) \ 
400,000 1.140 1.269 ''l.OOO U.S/ - U'S.' 



^-150^ 1.140 1.26Sf 1.022 

. i00,000 1.140 1.269 1^047 

250,000 1.140 1269 l.oSS 

200.000 1.140 1.269 l.U? 

150,000 1.140 1.269 1.240 



U.S. <^U.^ 
U.iS. - U.S. 
U.S. . U.S. 
Ja^an U.S.^ 
Japan . U.S. 



» At lower outputs, Japao^and Wesl^ Germany have a cost 
advantage over the United States. * ^ 
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transport) to the U.S. market for autos produced. in 
Japan ancl West Gernfany , respectively, relative to unit 
co^ts of minimum efficient scale production in the 
United States. Column (4) gives the unit cost in the 
United States for selected outputs relative to unit cost 
in the United States at minimum efficient scale, using 
the data on cost curves in mini production reported in 
Tables. Jlk 

In Table 9> case 1 compai Ubu pply cost to the U.S. 
market in the absence of a tariff At 1973 sales levels, 
Volkswagen costs would have been lower if produced 
in the .United States, but Toyota and Datsun costs 
would have been higher if produced in the United 
States.'*^ If Datsun and Toyota.sales continue to grow 
along past trends, it might become less e^^pensive, ig- 
noring start-up costs, to produce most Datsuns and 
Toyotas in the United States by the late 1970s. 

Case 2 of Table 9 presents a similar cost compariMin 
assuming a tariff on imported cars causes a 10 percent 
increase in the foreign supply price. The mtff redii^s 
the level of output for which production fitt llie United 
States remains the least-cost sohition. However, simu- 
lation of the marginal effect of the tarifFbn the produc- 
tion location decision is more compIicateifttl|^ Table 9 
reveals because the increase in the supp^ price of 
foreign cars reduces the volume of spJes, making the 
appropriate sales volume for compi^ng unit costs 
lower than the 1973 sales volume. ' 

For Volkswagen, with 469,000 sales, production in 
the Uuted States remains the least-cost solution, as it 
was In the example with no tariffs. 

ForToyota, sales in 1973 were 273,000 cars. Apply- 
ing linear interpolation to the unit cost estimate of U^S. 
production between 250,000 and 300,000 units , we find 
uiiit cost to be £^>proximately 6.75 percent greater than 
unit cost in the United States, at minimum efGcient 
scale. As production in 1974 actually occurred in Japan, 
where cost was about 3.6 percent greater than U.S. cost 
at minimum efficient scale, , the price increase for 
Toyotabrought^ibout'by the tariff is ^tim^ted to be 
about 4 percent if Toyota were produced in the United 
States .Jf the demand elasticify«for Toyota were equal to 
-2, Toyota sales would decline by 8 percent to about 
251,000 unitir. Tl|e reduction in sales would raise unit 
co^st still fuVther, leading to another rise in price. The 
solution conv^rge^ to equUibnum at 244,000 units, an 
output dt which U.S. supply price, though 9.2 percent 
higher than the supi^ly price at minimum efficient scale, 
is ^tiU lower than the suni of Japanese supply price and 



.^WbUcSwagen, Toyctfa, and Dats^p weir the thiw lai^est*^^ 
inflM^ns ins]l973, 275«000, and .228,000 units 

jneioecttvely . 1973 ti^r than 1974 uJts vpluinos tatt vtstd here for 
q PI Y/^ d2r beotttaetfie J974 nB(^es|UOn and eoeiyy crisis made 
ai^ RJjC fqy bcRfh <)B^inestic^apd iijipoiied^^^c^ id)no_rmally low. 



thcrtariff. As Japanese costs are 3.6 percent higher than 
U.S. costs at minimum efficient scale, the tariff, by this 

. estimate, switches Toyota product|p^ to the United 

/ States and increases the cost of a Toyota to U.S. con- 
sumers by 5.4 percent (1.092/1.036). 

Use of a higher demand elasticity in the simulation 
could reverse the above conclusion because, if the 

^ tariff-induced price increase lead& to too great a reduc- 
tion in annual sales, unit costs of domestic production 
would become higher than the foreign supply price. 

A similar computation fmds that the same tariff in- 
crease would not have made Datsun production costs 
lower in the ^nited States thaifllrjapan at 1973 levels of 
demand (see [6, chap. 6]). 

The rough iltustrati ve.calculations shown above indi- 
cate that tai4ff$ may change the minimum cQst level of 
production location, depending on sales levels, demand 
elasticities, and comparative production costs at scale. 

^ Actual location decisions depend on more complex 
factors, including domestic political pressures and 
costs ol^elocating existing production facilities. 5viso, 
the industrial market dy}^aipics that determine the size 
d^tribution of firms help to determiiie future location 
decision^. The current market structure, in tym, <ie- 
pends in part on comparative CQsts in recent yeai^, as 
well as on random factors such as the relativ^gUlity of 
manufacturers to design and to market moJPp whose 
features appeal to U.S. buyers. It is difficult to develop 
a formal, quantitative model to predict future market 
shares of U.S. minicar sales among domestic and 
foreign manufacturers. However, it is clear that con- 
tinued growth in the minicar market increases the prob- 
abilfty that a larger fraction of minicars will be mside i|i 
the United States both by enaUing more firms to pro- 
duce at output levels close to minimum efficient scale in 
the United States and by increasing the relative com- 
petitive dis^yantage to foreign producers. 

The data in^Table 7 suggest that it may be more*^ 
economical td jjlroduce automobiles for the European 
market (though^ot for Japan) in the United States. The 
estimated relative cost advantage for production at 
scale in the Um*ted wates instead^ of West Germany 
exceeds the estimated transport cost as a fraction of 
price. The cu^fit E.E.C. impbrt tariff of 11 percention 
automobiles appears from these data to be an effective 
barrier blocking U.S. exports 'ft)r most cirr 
cumstahces.^^ In addition, related re^eiarch suggests 



^^However, Uiere are cases where the E.E.C. tariff nd^tnot be an 
effective barrier. For example, suppose a £uro|!»ean manufacturer 
estimated a total marl^^ size of 400,000. for its closely related 
minicars, 200,000 in the United States and 200,000 in^^urope. The» 
scale economy da ^tfp IM ie 8 suggests that it would be most econom- 
ical to produce aaiM^OOO in the same place. A» the relative cosi 
' ^advantage of ^rodu3%>n th^ United States for the U.S. markk of 15 
>; percent exceeds tht_tdlj^Vp cost disadvantage of j^roduciiig m the 
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Ihal lhe 22 pwcWETEX: import tar^^ on heavy trqcks T Turther rises ih dbmeistic fuel prices caused by 
may also be afkcjaEfctive barrier impeding the growth of tions df the oil cartel or bj^f^l conservation policies of 

^ g government, by reducing differences among 



a large potential export market (see [4]) 

The analysis presented above, though based on rough 
data, gives reason to believe that imports may decline in 
the future because of a shift in production of types of 
autos previously imported to the United States from 
Japan and West Germany. A' similar analysis could be 
performed to determine whether or not other locations, 
such as Brazil and Spatn, are likely to be significant 
exporters to the U.S. market in the future. Higher 
tariflfs are found in some cases to lower the market size 
at w(iich a shift to production in.thegjJnited States is 
likely, although it is very difficult to compute the exact 
effect of any change in the tariff. 

4. Conclusions 



mtyor markets in the typ^ of autos consumed, will 
accelerate the growth of a domestic ''minicar*' indus- 
try. In that'case, the extraordinarily high j^port share 
in the U.S. market in early 1975 may ht viewed in 
retrospect as a temporary disequilibrium before U.S. 
manufacturers adjusted by producing a mix of autos 
more attuned to changes in demand, especially in terms 
of improved fudl economy. ^ 

On the pthef hand, if fuel price increases level off and 
U.S. demand shifts away from small cars the trend 
toward U.Sv small car praduction will slow down. 
However^ imports >v;ill also decline because a shift to- 
wards big cars means a shift away from autos currently 
imported towards autos in which the United States 
specializes anfl for which markets are small in other 
countries. Jn this case, also, the import share is ex- 
pected to remain below the 1975 peak, though imports 
will remain important in the U.S. auto market. 



This paper ha|S examined thfifole of imports in the U.S. 
autbmobile market and.th^way^ in which changes in: 
the import tariff may affect import^ shdk-es and domesr- 
tic output. Using seyeral alternative methods . of de- 
mand analysis, we showed that market shares of im- 

j>orted models are sensitive tojchanges in impo/ted auto Ajppenclix: The KsdonJc Ma 
prices.^'^e best estimates^imply that a 1 percent in- ^Demand Modol 
crease* in average prices of%iported autos would fead to 




about a 2 percent reduction in the j(atio of imported to 
domestic' new cai" sties. T^ international comparison 
of production bosts suggests that automobiles are less 
Expensive t6 produce in the United States than in West 
Gerifnitny when annual output is at or above the level 
required to achieve most production scale economies. 
Production costs are lower in Japan than in the United 
States, biit inclusion of transport ^osts eliminates Jar 
pan*s advantage. It was still cost-effective, as of early 
l976,*to produce small cars in Japan for the U.S. market 
because U.S. sales of individual Japanese make^^ere 
still too low to allow production at minhmiim efficient 
scUe. • 
The findings of this papjer suggest that, if economic 
>wtj[i and sales of passenger cars in Europe, Japan,, 
and the Unked States continue to increase along recent 
pa$\t trends, we may obser^a tendency for the amount 
•of trade in finished automobiles to decline in future 
years^ Tlfe reasons for European and Japanese special! 



This appendix ,briefly expands upon the di^CussioQ df 
the hedonic market share demand model summarized ih 
the texl^ providing a more formal outline of the model 
and supplying details 6f the estimation of demand for 
automobile characteristics from 1974 data. 

As noted in the text, the estiitiating technique as- 
sumes that individual consumers have varying demand ^ 
for automobile characteristics, including price, because 
of differences in income, use patterns, and persons 
tastes. In the absence of differences in consumer prd£i^ 
erences, we would not ejepect the product differential 
tio^ in the automobile market that is in fact observed. 

The utility of an individual consumer / frompurchase 
of model y^^pan be denoted as 



(A-iy 



where Cj is a vector of characteristics of model J, Pj is 
the price of model 7, and a'' is d set of parameters 



zaUon in small car production forthe entire yorld mai^ mappingC, andPy intoX^ . If the utility function is linear 
ket will diminish, as it wiU be possible to achieve scale ^e can write Uj ^ sjli Cj^ - />y, where o/j represents 
ecoholMes of small car production in the United States . consumer /*s marginal rates of substitiitioti between the 
for ^evml firms supplyihg the U.S. market. Some of characteristics/C/ = 1, . . A^) and price. The a/'s 
these firms, though, may be foreign^owned. are different because of differences in tastes macros s 

V individual consumers. Consumer / will choose a modfel 
* if ' , • 



.United States foi*tlSe European>iqirket with an 11 percent tarifT. it 
Id be teaat costly, even including the import tariff as a cosU to 
aU vefitdestii the Uiiited States. 



Miyldb( 



.a')>UiCj.Pj.ot'') 



for all /. • (A-2) 
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We then define a set f v * 

" [(xmCk.Pk^bc) ^ max U{C,,P,.<x)\ 

i 



(A-3)' 



That 1$, ili^ is the set of all a such that it is the utility 
maximizing choice. In pthefr words, model k will be 
purchased by sonie consumers, and X)^ <|e£ines the set 
of combinations of parameters of the utility fiinction for 
which that model witt be bought^ ' 

If we view a as a vector of random variables, we can 
generate a probability distribution amoi^models: 

/y(* is chosen) = /y(aej4). (A-4) 

We then fit a simple functional form to describe the 
characteristics of the utility function (i.e., the a*s). 

Recall that the distribution of a's reflects the distribu- 
tion of consumer tastes for automobile characteristics. 
Let /i/i^present a vector of sufficient statistics of the 



same when changes to 58 it is appropriate to apply 
equation (A -6) to solve for a new set of J5's. In other 
words, the estimated taste distribution can be applied to 
a new set of available models to generate a new market 
share distribution? Individual market s)iares of all im- 
ported ittpdels are then aggregated to compute the new 
share of imports at the higher import prices. 

To estimate the taste distribution of characteristics 
(i.e., /3*)that fits observed market shares (i.e.^ equation 
(A-d)), five characteristics varittbles were used: vol- 
ume, passenger area, weight, turning circle, and gallons 
per 100 miles (GPM). Volume is defined ad the product 
of length, width, and height, and is a proxy measure for 
a combination of total sekting capacity and trunk spi(ce. 
Passenger area is computed as the product of headroom 
and legroom, and represents a proxy for driver and 
front seatpassenger comfort. Utility is positively corre- 
lated with volume, passenger area, and weight. Utility 
is negatively correlated with turning circle, diaifitter 
(the smaller the turning circle, the more maneuverable 



probabili^ distribution of the a's. (For example, if the the automobile) and with fuel consumption in gallons 



a*s have a multinomial distributjoii, the )3 vectors in- 
clude the mean and variance for each a and the 
covariance for each pair of For any giyen set of 
models* with definecl values of the C vector and Pj we ' 
then have: 

= ;(A-5) 

^'^ere5| representsthe set of prices and characteristics 
of the availably set of models in time period 1 . Equati9n 
(A -5) states that the probability ^ut model k will be 
purchased depends both on the ^Rtribution of the 
parameters of the consumers'. utility fiinctions for 
characteristics', and on the price and chaActeristics of 
all available models. \ 

The technique then seeks to find a vectOT .such 
that 

- Fj(fi*,S^)=ff /M,...,iy (A-6) 
for alU* whercy is an index describing the N models, and 



per 100 miles. The variable ''acceleration'' was used in 
the first*run estimate but did not have the expected 
positive coefficient. 

Table A— 1 summarizes statistical information on the 
estiniated distributions of the mar^nal rates of su|b- 
stitution jbetweeVcharacteristics and price in equation 
(A-6). The form of the estimated distribution ftjnction 
is log*normal; the statistics reported in Table A- 1 were 
computed by taking exponents otthe parameters of the 
normal distributions of the logs of the characteristics. 
As the distributions are Iog->normal, the mean and me- 
dian of the distributions are not th^ same. 

The numbers reported ill colunm (2) of Table A-1, 
the median of the distributions^ give the marginal value 
of an additional unit of the. ciharacteristic in dollars, 
where the units of the ch^ra^ristics are as defined at 
the bottom of Table A- 1 . For example, the coefficient 
attached to VOL 2 indica^tes that the median consumer 
is willing to pay $2.31 foran eTrtra 10,000 cubic inches of 
volume. The coefficient attached to weight indicates, 
that the medianMnsumer is willing to ^ay an additional 



fj is the observe^ market share of fiiejth model. In ^ $2.78 for an additional pound. 



effect, the technique selects statistics describing a dis- 
tribution of Consumers' utility functicmr that repro* 
duces the market shares pf indivrdual Models actually 
observed, The^ilele^ipn process is done by nuinjerical 
methods; an algj>rithm was developed and programmed 
at CR A which selves equation (A-r6) for the j8*'s. . 

Impositionof a tariff on imported automobiles will, in 
the dhdrt run, chang|p the prices of iqipcyted models.^ 
Thus, after a ^tariff we have a new set of available 
models 5^^ovhicti is known. /If consumer tastes 
*ERXC* P^^?'^^ changin/, i.e., if p'^ rei 



are 



5mak|||^e 



The coefficient on gallons per 100 miles is about twice 
as.high as it would be if it rpflected the f^obable first- 
year savings from^runnfng a more fuel-efficient au- 
tomobile, but canxertainly be viewed to be coflsistent 

A possible reason thatj^e acceleration variable does net have the 
expected positive coeffieftnt is that acceleration is negatively corre- 
lated^ all other things equal, with automatic transmission. Automatic 
ttnansmtision is ptK^bly a characteristic positively desired by many 
^yers,' but is nbt-thcluded in the estimated utility funcdon (though 
prices arc a4justed for inclusion or absence of automatic transmis- 
sion). Thus, iifclusion of automatic transmission as a variable- in fix- 
ture research mny both improve trie sign of the acceleration poeffi^ 
;cient, ahd nrudee the prp4icfii<n>s slightly bener. 



58 



iftooft of Trid«*B«rrl«r» on tho U.8. Automobllii Markot 



51 



Tabloii-1 

Distribution of Ettlmatod Marginal Values of AutomobDa Charactarlstica 
(DoUars par Unit) 



95 Percent Consumer Taste Range* 



(4) 



(5) 



(6) 



Characteristic 


(2) 
Median 


,(3) 
Mean 


Variance in 
Consumer Tastes 


Absolute ^ 
' Lower Bound ' 


Absolute 
Upper Bound 


VOL 2 

AREAG 

WEIGHT 

rVlflN 
GPM 


2.3053 
5.1795 
2.7782 
-7.4435 
-565.42 


7.1149 
5.8383 
3.1316 
-303.29 
-637.33 


431.57 
9.2219 
2.6532 
-152.630.000 
-109,990 


0.12156 
1.985ft 
1.0648 
-0.03381 
-216.70 


. 43.717 
13.515 
7.2492 
-1.547.4 
-1,475.30 



Vadable Defimtions 

VOL 2 ^ (0.0001) X (length) x (width) x (h(ight) (in cubic inches) 

AREAG - (headroom) x (Icgroom) (in square inches) 

WEIGHT » wtight (in pounds) 
\ TURN B turning circle diameter (in feet) 

GFM « gallons per 100 miles . 

^Range of valued of nuvginal rates of substitution including 95 percpnt of consumers. 
^2. 5th percentile of consumer taste distributi/n. 
<5th percentile of consumer taste distribution. 




with ratiqnal behavior. A simple example serves 
illustrate this point. Suppose the fypical domestic cs 
mileage is 15 miles per gallon, and the typical import 
mileage is 25 miles per gallon. Then, mileage falls by 
about. 2. 7 gallons per 100 miles with a switch from the 
^ domestic to the imjx>rted automobile. If a typical new 
car is driven \2J)O0 miles and the price of gasoline is 
$*60 per gallon, then the annual savings for the more 
fuel-efficient auto is about ^194 (the product of miles 
driven, gasoline price per gallon, and the improveipent 
i|i gallons per mile). The coefficient of GPM in Table 
A-1 indicates that the median consumer is.Wllirig to 
pay $565.4? for. an ^additional gallon per 100 miles, 
or $1,527 for an addiUonal 0.027 gallon per niile. If the 
depreciation rate on a new car is 20 percent in the first 
year and the interest is 5 percent, then the annual 
fixed Q0i of spehding^li »527 extra for a new ^ar is (0.25) 
X (ll»527)» or approximately .$382 in the first year. In 
that case, the annuat~amoaifrir'cdMuf^^^ to 
pay for Owning' ja new car with improved mileage 
about double the annual savings in gasoline cost. ^*>n 

Two factors could account fqr this difference between 
ihe estimated utility of better mileage and the estimate 
orgasoline cost savings. First, the combined Jntere^t 
and depr^i^on as a fractionWnew car price is much 
loweAn subsequent years than in the initial year of 
ownership; if tHe buyer is not planning to sell the car in 
the first year and KiaS a loiiger time horizon, the annual 

Q T a price incrife'^se of $1 ,527 may be considerably 

ERIC 



lower than $382. Second, fh 1S^4 buyers may have been 
expecting gasoline jprices fo rise or may have feared 
future shortages and/6r rationing because of the experi- 
ence in the previous winter. For this reason, additioh^ 

^ fuel iconbmy in an automobile may have been valued at 
more than its current dollar sa^ngs in lower fuel con- 
sumption. For these reasons, the doeffioient of gallons 
per mile reported in Table A - 1 certain^ seems to be* 
well within the range or^asonable values. 

The upper mdibwerjbounds of the 95 percent range 
indicate the deg^ o^dispersipn in tastes for each 
charact/eristicv|||pbng cohsumers. The most widely dis- 
persed values are for the characteristic - 'turning cir- ' 
cle**; this result appears to make some sense because 

* some buyers place a, very high ^value on a car that 
handles well 'and can get into small parking places, 
while other buyers have practically no use for that 
characteristic. The dispersion of the coeffici^mt at-_ 
tached'to gallons per mile reflects differences among 
buyers in annual miles driven, suqjectiv^ discbunt rates 
relating current to fUture cost saving^, expected length 
of ownership of an automoGtfot^^i^xpectati^^ 
future trends in gasoline prices and availability. : * 

llie e|timated distribytion of consumer tastes f$)r 
automobile characteristics shown in Table A— 1 is used 
to generate Jhe predicted scares for alternative, sets of 
avajliable domestic and imported models (d^ned by 
characteristics and price) reported in Tables 4 and 5 of 
the text.' " 
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Comment 



Helen M* Kramer 



■ .IT 

My comments will deal with the policy implications of 
the Charles River Associates\(CRA) study of the au- 
tomobile industry [I].' 

Since my credeiitials include a doctorate in 
economics from a reputable university, I hope this au- 
dience will not interpret my remarks about the biases of 
the economics profession as merely an expression of 
distemper, 

Robert Lekachman titled his mostVecent book: 
Economists at Bay — Why the Experts Will Never Solve 
Your Problems. To quote: "fhetouble with economics 
is the profession's addiction to techniques diminish*, 
i^gly relevant to the institutions and interests which 
determine prices, employment, growth, and prosperity 
and' depression. The wWld will continue to astonish 
etonomists so long as theyxoncentrat^ upon the small 
incremental changes in piirey econonltc magnitudes to 
which their .training has habituated them^' [3t P* 7]. 

M)r criticism will focus on several aspects of CRA's 
estimates of the social weifare impact of a tariff irici;ease 
on automobiles. First, the social cost of unemployment 
is seriously un(|erstatQd. CRA relies on the remits of a 
stud& by the Cenpier for Naval Analyses of auto work- 
^^^ers* jeamin^s lo^es from unemployment. The accep- 
tance of such a measure is an illustration of the kind of 
tunnel* vision characteristic of the econorliics profes- 
sion. 

The report states, ''On balance, we believe that the 
earnings loss measure overstates the cQSt of un-^ 
employment^ especially the private cost b^<^use of the 
large unemployment compensation payments receivecl 
by displaced auto workers/' 

'However,. the system of SupplementaKtJnemploy- 
ment benefits (SUB) won by the United Auto Workers 
contracts with the Big Four companies was designed 
to* cushion workers against the s}mh-term layoffs 
characteristic of the industry's op^iwion— for examr 
pie* the layoffs occurring as a result of shift cancella- 
tions or plant shutdowns to ,re4uce inventories of cer- 
tain models, or as a fesult of shutdowns for the purpose 
of retpoling. During the massive layoffs in the period 
foUn^ng Ihe OiB^.^atioii of Petroleum Exporting 
j^j^Qtries' embsupgo, which for many workersr. lasted 



over a year, laid-off aino workerrexhausted their enti- 
tlement to berteflts, and the SUB funds at General 
Motors and Chrysler were completely exhausted JEven 
these workers were fortunate compared withuhose 
working for independent suppliers, who do not have 
SUB funds. 

Furthermore, it is ifnportant to note that extended 
unemployment results in^more than loss of earnings: 

• once SUB entitlements are exhausted, the worker loses 
company paid medical insunujce coverage for himself 

' and his family; ^ 

• workers unable to keep up with mortgagje and installment 
payments would lose equity accumulated in homes and 
consumer durable goods purchased on credit: 

• workers with seniority rights who are not recalled lose 
service credits accumulated toWard pension benefits as 
well as seniority in their place of new employment, where, 
it is available, which subjects them to greater vulnerabil- 
ity to fbture layoffs and permanent reduction of earnings 
and benefits in alternative employment. 

Certain costs of extended unemployment are not 
measurable by conventional means. It is noteworthy 
that the authors completely ignored recent research 
findings on the impact of unenlploymcfnt on physical 
and mental illness; mortality rates, and deteriorfttion of 
fanfiily relations manifested in higher divorce rates and 
child abuse. In contrast, thex assert: ''earnings loss 
Overstates tl\e social cost of unemployment by not valu- 
ing the gain to eniployees in increased leisure time.*^^ It 
is obvious the authors have never stood in an un- ; 
employment line. *> , 

Thfr authors^ -narrow foctis also left out of view the 
intSlrrelatedness of the auto industry^ and other indus- 
tries. Dving 1964-74, average direct employment in 
motor vehicle manufacturing (Stand|rd*Industrial Clasn 
sification 371) was 860,000, , while related indirect 
employment was 497,000 — a total of about 2.4 million 
jobs. The Bureau of Labor Statistics estimates that 
unemployment of 100,000 auto workers leads to un- • 
employment of about 175,000 worker^ in other indus- 
tries, but CRA did not take this into account. 

Second, the study does not eve^ begin to do justice to 
the problems of stagnating or declining employment in 
the auta industry and the implications for the hatignal 
unemployment problem. In fact, the latter aspect is 
dismissed in a footnote, tf the experience of the 1960k > 
taught economists anything, it sKould have driven home 
the lesson that reliance on macroeconomtc fiscal and [ 

^monetary policies to regulate aggregate demand is not , 
an effective instrument for ensuring adcc|uate^mp|oy- 

, ment opportunities. ' 

r shaU outline Jhe reasons for expecting future 

'employment in the^uto industry to stagnate or\at best 
grow slowly. 
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• l^oducijvity orTaborTs ex^ to increa»e 
in the auto industry. During 1937-72 the increase av^cr- 
aged 3.B percent' a year,. 

• Legislation mandating gradual increases in ^sales- 
weighted average fUel economy of U.S. autos will require 
a continuing shift in the industry's product ^ix toward 
smaller cars, which require less labor input, (n 1974 It 
required 24 worker-hours to assemble a standard-size car 
and M t^ assemble a subcompact car« 

^ •The U.S. auto companies are pro^ciag an increasing 
number of cars and automotive components abroad for 
im|>ort into the United States. 

• Substantial tariff and nontarifT barriers exist to the export 
of U^.S.-made motor vehicles to the rest of the world. 
Included among these isuhe fact, totally ignored by ^e 
report, that the Big Three companies have plants in 
Europe and have no motivation to compete with their 
European facilities by exporting from the United States. 

• The number of autos per capita is approaching a 
i maximum. Currently there is one car for eVery IVa 

people. Net new car demand has come mainly from the 
growth in multjcar faihiKes.^ 

• The percent of real disposable income^pent on autps^as 
been declining. 



The CluteF'admihistratidn is coming into office at a 
time of high ai}d ri$ing unemployment; During the catm- 
paign, President Carter promisej^ to take vigoroiis ac- 
tio^ to reduce un^ploy men t. There kre two ways of 
lool^ng at'the role of public policy toward the^auto 
iiidvstry in relation tqrthe unemployment problem! One 
iiMo define the problem narrowly in terms of un-^ 
employment of auto workers in lo^al labor ni^kets 
such as Detrditv where ajtemative jobs lare unavailable. 
This is the approach taken by. the present study. The 
second way is ^ to ask whether employmeht oppor- 
jtujnitics for other kinds of workers can also be expanded 
by p^Ucies affecting the auto industry. This approaches 
rejected by the authors in a footnote: (p. 349) **WhiIe 
there is undoubtedly a net social gain in providing au- 
tomobile industry employment for any otherwise un- 
employed worker, there is no logical reason why it 
would be easier to employ nonauto industry workers in 
the auto industry than anywhere else; thus, there is no 
argument for an auto import tariff as a weapon against 
general unemployment.** 

P|art of theproblem lies in the narrow way the authors 
ha\e phhised the question. They have not explored 
whether tariff policy can be used' in a way that iVould 
increase domestic employment and social welfare. In- 
stead/ thejr have adopted the absurd assumptions of 
orthodox welfare economics about perfectly competi- 
tive markets, consumer rationality, and a fixed pattern 
of income jdistribution whosc^ jiJstification cannot be 
ji^thin the framework of the theory. On this 
tired the alleged social losses and gains 
tariff on autos and made theciistoniarjr l^ 
its about th^ allocation of resources. The 



fact fliat welfare econom based on the static as- 
sumptions of neoclassical economics, in which rela^ 
tivcly minor adyustments take place in an economy of 
full ernploymeht of all resources and pure competition 
in product and factor markets, does not cause the au- 
thors any qualms in making policy prescriptions for the 
real, very imperfect world. The authors state: (p. '^3) 
**Whilc the simple consumer surplus analysis used here 
has some theoretical and empirical shoc^mings and 
qualifications, it still provides a reasonable" approxima- 
tion of the net social gains, or losses, from changes in 
trade restrictions.'* The fact is that most quantitatively 
Qriented economists will adopt whatever absurd as- 
sumptions are necessary to enable them to write equa- 
tions that can be processed on a computer. , 

Not surprisingly, the autht)rs conclude that the social 
losses of a tariffJiicrease would outwei^ the gains, 
measured by thi ^Vduction in aWo 'workers* un-' 
employment, i! have already discussed the serious un- 
derestimation of the cost of lijiemployment. Which re-* 
suits in the underestimatidri of the'gainsfrom its reduc- 
tion. For those who might actually read tjie report, I 
;<^should also point to other reasons why the calculations 
should not b^ taken seriously. For one thing, although, 
the text repeatedly refers to a 10 percent tariff, in fact 
the calculations were based on an increase in retail^ 
foreign car prices of 10 percent, which, given the exist- 
ing methods of u7Sv,Oistpms-v^^ • 
tariff considerably higher than 10 percent. 

Another area where reality interferes ^ith the statis- 
tical requirements of the analysis and is therefore dis^ 
missed is in the specification of.pricing behavior. The 
price fornlation equations for ;domesti(^ autos assume 
that prices of imported autos are independently deter- 
mined, exogenous variables. The evidence in the auto 
dumping case, however, Indicated that foreign 'man- 
ufacturers establish prices according to conditions, in 
the export market [2]. Admissions x>f this practice are 
occasionally quoted in the ^business press. The inter- 
dependence of the. sujpposiedly independent variables 
raises serious dqubts kbqut the* validity of the results. 

I would like to suggest aji alternative way of viewing 
the tariff a^ a policy instrumcQt.' For reasons about 
which I shall, refrain from speculating, the authors of 
this study acknowledged in passing that an increase in 
the ^ff could speed up the opening of assembly plants 
in the United States by foreign producers, but then 
dismissed the idea, ^t us explore tms idea further. 

CRA*s estimates of comparative production costs as 
of 1973 indicate that when shipping costs are taken into 
account, production of Toyotas and Datsuns would be 
slightly cheaper in the United States than in Japan. 
"Sinccthat da te infl at ion^ h as b e en mu c h gr ea ter in Japan — 
than iff the United States and the yen has risen in value 
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coitiimred with the dotlar. Both factorslcnd to raise the 
cost of producing autos in lapan for the American mar- 
ket relative to costs in the United States at minimum 
efficient scale, whic|i CRA estimates a$;400,000 cars a 
year- 
Automotive trade with Japan is notoriously lacking in 
reoilpi\)city. Imports from all sources account for less 
than 2 percent of the Japanese market, largely -a$^ a 
result of Japanese nontariff barriers. In 1975, the United 
States Imported 695,573 autos and 138,875 compact 
pickup trucks from Japan, valued at almost $2. 1 bjllion, 
while U.S. exports to Japan were only 14,842 autos and 
no trucks whatsoever. ' ^ 

There arc a number of reasons for expecting that the 
U.S. market will be able to suppoifl a Japanipse-owned 
assembly plant at 'efficient scale. First, any t)PEG- 
imposed increase in petroleum prices will raise the cost 
of shipping autos from JApan^ This will chaiU^ the 
breakeven point between production in Japan am pro*- 
duction in the United States in favor of the latter. At the 
san^e time"; any further increase in domestic gasoline 
prices wo!;ild widen th^ market for fuel-efficient cars. 

Second, adults twenty to thirty years old, who nor- 
" mally account for a high proportion of auto purchases, 
appear to prefer smaller cars. Further increases in 
gasoline prices would intensify this preference. Recov- 
ery from the recession would increas^emand among 
this population group, which has experienced above- 
average unemployitient rates and losses in real incoine. 

Third, resumption of the trend of rising real dispos- 
able incoiM would increase the number of multicar 
households, with additions to the car stock most likely 
to be subcompacts for short-distince city driving. 

Between the date of a decision to open an assembly 
plant and actual "production, there is a lapse of at least 
4wo years, as the recent experiences of Volvo and 
Volkswagen demonstrate. The Japanese auto compan- 
ies have given contradictory indications of their inten- 
tions. On several occasions they stated ^t they wilt 
postpone a decision until sales in the Uniteo^jpates have 
reached 400,000 units i^d on other occasions they have 



denied that they are ^seriously considering production in 
the United States. An announcement by the U.S. gov- 
ernnient that, in view of the high ntes of domestic 
unemployment, the tariff on autos will be increased on a 
date three years hence would have a'salutary effect on 
the production location decision. 

There are special reasons for fostering the growth of 
autaindustry employment through import substitution 
as part, of an economic recoyery program. Numerous 
analyses of the characteristics of unemployed workers 
find new entrants to the labor force have stressed that 
the most urgent nee(| is for greatly, expanded job oppor- 
tunities in unskilled occupations. Auto kssehibly work 
is unskilled labor and totally inexperienced persons can 
be trained 4?n the job to perform any task. At the same 
time, wag6s and benefits are substantially above the 
average for manufacturing industries. Thus, expanded 
Job opportunities ii^this industry are a potential vehicle 
^for the absorption of chronically unemployed minori- 
ties into the labor force and an aid to correction of the 
imbalance df income distribution between whites and 
non whites. 

I challenge the authors of jhis report and its sponsor, 
the Bureaif of International Labor Affairs, U.S. De- 
partment Of Labor, to oflfer an alternative program^ of 
job creation that would provide equal social benefits at 
lower social cost. 
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Comment 

Jack E. Tripiett* 



This comment will be concerned solely with methods 
fQ(;^Mtig)Bting the demand for ilhports. Most studies of 
ifhport demand, and import substitution for domesti- 
cally produced goods, employ what I characterize 
below as the ^^conventional method.^' Eric Toder [10] 
ibllows' this traditipn^ but also intrdd|ices a new 
ifif thodt the **CRA hedonic market share model'* 
(hereafter, the **HMS model''). 
' In this note, I wi^ to make but two points: (1) The 
general approach to deqiand analysis embodied in the 
HMS model has considerable potential for studying 
imfport demand, and for alt similar problems where it 19^ 
^necessary \p model the demand for particular v^eties 
of goods. (2) The particular m66el developed by Toder 
and his .associates tms serious deficiencies, for in de- 
veloping anew empirical {approach to demand analysis, 
they hiive neglected what the theory of demand tells us 
about the subject. 



require. The difnculty is that the elasticity estimates 
will vary with the compositioii of imported and domes- 
tically produced cars. Thu^, if i];nports are Volkswagens 
and other sniiall cars, and dohiestics are full-size Fordft 
and Chevrolcts, the conventional technique will pro* 
duce a measure of substitutability between impofts and 
domestics that wiU j)roba^ 

what we would get if smalf cars such as Vegas and 
Pintos were added tqthe list of domestics. Using con- 
ventional techniques, if a new type of domestic or im- 
ported carapipciars (or if one of-them changes specifica- 
tions in order to fifl a **gap'; in the market) we simply get 
new elasticities^-^-after the fact. There jl no way to 
predict how shares will change in response to such 
product-line shifts, or to tell how they may affect the 
elasticities. Clearly, this is a serious liability, for the 
history of imported car sales in the^ United States 
suggests that Jthese factors have frequendy been as- 
sociated with changes in market shares. 
\A characteristics demand model, the HMS model 
b^fng pne example, has the potential to do exactly what 
conventional tec;|iniques cannot^ do — predict if&w 
shares will change when a new car, or a change in 
specifications, appears. Though economists interested 
irt es|timating import elasticities haye so far paid little 
attention to the characteristics approach, Toder's paper 
is evidence suggestinyg that Mch methods will eventu* 
ally prove practicable, given' development and the in- 
centive to collect or generate the kind of data that the 
characteristics approach to demand analysis requires. 



The General Apprbach 

The HMS model derives the demand for ||^uticular 
variety of car from underlying consumer preferences 
tor autQmotive characteristics<carryirig (Rapacities, ftiel 
economy » performance, and so fortit). The value of the 
characteristics approach to iniport demand analysis can 
best be demonstrated by coM^ring the information 
one gets from conventional mlaods. 

When conventional methods df demand analysis are 
applied to estimating the (Remand tor imported cars, 
imports and domestically produced automobiles are 
treated as if they were different goods. The only infor- 
matioii necessary is prices and quantities sold for 
domestic and imported cars. Standard techniques will 
produce various elasticities C*own*' price, cross^price, 
substitution) that will measure how demands for the 
two types of autos "Mil vary as their prices change 
relative to each other. 

Such elasticities would appear to be exactly what we 



*Th » vi < wi e xp t eas 6 dwti < b >e ofth c mithorairf 
I O rtheBureauof Labor Statistios or the views of other BLS 
•E^toeri- ^ 



Problems with the HMS Model 

Though I applmd the approach taken in the HMS 
raddel, 1 have reservations about its execution. 

The HMS model can be viewed as an empirical im- 
plementation of ideas from a large body of economic 
literature', in which the analysis of collections of charac* 
teristics provides the common feature* One may in- 
clude under this heading such diverse examples as Lan- 
caster's well-known work on the theory of consumer 
demand for characteristics [6], Thomas King's analysis 
of the demand for housing characteristics [5], an exten- 
sive (and rather confused) literature on air quality and 
property values, the literature on **human capital" (on 
one interpretation — see [13]); and the analysis of wages 
and working conditiofTs using hedonic Wage equa- 
tions," along the lines of Antos and Rosen [1]. Central 
to all of these various areas of research is the ^'hedonic 
function," a construction that has a rather long history, 
and which first emei:ged i| the economic literature as a 
proposal for improving methods for handling quality 
change in price indexes. ^ 
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I have pointed out elsewhere [ 1 2Uhut the role played 
by the hedonic function (which is vrclntion between the 
market prices of the goods themselves and the quan- 
tities of characteristics embodied iii them) with respect 
to the demand for characteristic!! is directly artalqgous 
to that of the budget constraint in the conventional 
theory of consumer demand*. One chooses a particular 

' car, in this way of looking at things, by ftndili)g.the car 
that provides the optimal set of characteristics for each 
consumer's j;^articular preference function, given that 
there is a set of prices for the various characteristics to 
ivhich the consumer responds. For any consumption 

-^problem there must be a budget constraint, in recogni- 
tion of the fact that a constrmer's chotoes/arc con- 
strained by his resources. In the analysis of characteris- 
tics demand^ the cohstr^t takes th^ form of an oppor- 
tunity locus thai shows Aernative quantities of charac* 
temtics that can be purchased for the same total expen- 
dityre. The opportunity locus js derived |rom prices for . 
* jg60ds Xvifi the hedonic function), althou^ it is defined 
on characteristics. It embodies *MmpliciV' prices for 
c^haraicteristics, which prices are estimated from the 
hedonic' functjpn (for more details, see [12]). 

Though Toder estimates some hedonic functions in 
one part of his^tudy, the HMS model makes no direct 
use of hedonic prices for characteristics. In fact, the' 
HMS model lacks any explicit budget constraint or 
reference to characteristics prices, which leads to some 
confusing problems in interpretation, and soine empiri- 
cal results that suggest that something is wrong. Con- 
sider, as an illustration of the Ibtter point, a comparison 
of prices and valuations from different piauts of the 
study. 

The variable^ chosen to represent/automobile 
chapcteristics and the HMS model results are arrayed 
in Tbdcr's appendix Table A-1. Toder interprets the 
numbers reported in this table as the **marginal value of 
an additional unit of the characteristic in dollars.** That 
is, the model is interpreted as Indicating what consum- 
ers would be willing to pay to get an additional unit of a 
particular characteristic on the cars they buy. For 
weight,' to take one example, that valuation is $2.78 per 
poiirfd. 

A hedonic equation on automotive characteristics, 
on the other hand, provides an estimate of the prices 
actually charged in the market for additional units of 



characteristic I, toder's own hedonic t^quations^ indi- 
cate the price of weight varies for difTeirent size classes 
of cars. Becausie' of the functioifal form used in the 
estimation, the characteristic price is expressed as a 
percentage: For subcQmpacts, each additional pound of 
weight costs 0.026 percent. For compact cars, a 2.0 
percent increase is charged for every extra pound of 
weight. Assuming that the average subcompact car 
costs $3,000 and the average compact careosts $4,000, 
the hedonic prices suggest that an incremental pound of 
weight in a subcompact sflls for around 78 centsi in a 
compact, however, the price is mUch higher, in the 
vicinity of 80 dollars per pounds But in the market 
sharesn^art of the study we were told that people are 
willing to pay S2JB per pound. If this were really true, 
then we would have to conclude that consumers want 
more weight in subcompact cars (because they value 
weight at $2.78 per pound, whereas it costs only 78 
cents per pound for these cars); at the same time, how- 
ever, they want smaller, lighter compact cars (because 
their $2.78 valuation of a' pound of weight on these cars 
is far under its rather high $80 cost). In other words, 
people want to buy larger small cars and smaller big 
carsf Such results seem inconsistent, to put it mildly. 

^The paper does, of course, reference all kinds of 
qualifications: the HMS model is only very preliminary, 
it is by no means certain that the variables are efitirely 
the appropriate ones, somewhat different variables ap* 
pear in the hedonic function than iq the market shares 
model, and so forth. I would add another to the list: 
theory suggests that in the hedonic world, consumers 
will typically be at comet solutions, so exact equality 
between characteristics price ratios and marginal rates 
of substitution will not in general be attained. Although 
due aUowance should be made for all these points, the 
discrepl^y between hedonic prices and HMS model 
evaluations is too large to be explained by any aspect of 
the automobile market. 

What seems to be wrong is that the. HMS modelers 
have tried to model consunier choice toward automo- 
tive characteristics without incorporating the prices of 
characterist!lcsinto the model in any explicit way. In/ 
stead, they have entered ihtpfice ofthe car in what they 
refer to as the utility functioiM^d performed an uncon- 
strained maximization. There can be no theoretical jus- 
tification for writing price as an argument of the utility 
(junction. The best that caii Jbe ^aid for this way of 



" * Weight has a kiog history of use inr studies as a characteristic of 
autonu>bUes, even thou^ it is quite clear that weight iii and of itself 
makes no contribution to the usefulness of an automobile. It is not 
entiiety unreasonable, however, because it stands as a proxy for a 
whole host of things wMch are desirable. Unfortunately, the proxy 
relationship frequeo^tly introduces problems that can be serious, 
especiall y when 4t x<mt9 la interpreting the results: See [ 1 1 1. ^ 

erIc 



*Tht hedonic price fiinctions were used to o>nstnict the price 
indexes for the ''time series** demand estimates (that is, Toder's 
equation 2.1 and the consequent Tables 2.1 and 2.2), and were not 
reproduced in the paper prepared for this volume. The numbers cited 
in the present note were taken from [3, Table 3 J, p.8]. 
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wiitin|t & model i& to nriuc that It can begtven^i 

nitionaJiznUon as some sort of rcduced^form eatimu- 
tion. Beciiuse suqh a rationalization provides insight 
into what is really going on in the HMS model, and 
suggests follow-up research stmtegies. it is worth de- 
veloping briefly in the remdining space. 

We first assume what has come to be known as a 
**two-stage budgeting pnM:cdure" 12] or "utility tree" 
[A]. This pemjits forming a utility Ainc^on on automo* 
tive characteristics wfd neglecting— «fter the oyeVall 
allocation to automotive expendj||jres has been 
established — prices of other consattption goods ia. 
analyzing choice of a particular mod^Qp^ar, Next; wfc 
specify a functional form for the resljlting V'branch" 
utility function on automotive characteristics (from 
which one derives estimating equations for a set of 
demand functions on automotive characteristics). Such 
a procedure is not so very utiusual in demand analysis/ 
Christensen and Manser [4], for example* use similar 
assumptions and methods to estimate demand equa- 
tions for a "meat branch/' with beef, pork, and so 
forth, as the goods. To perform an equivalent study on 
automobile characteristics, the catei^ry "automo- 
biles" replaces "meat/' with (e.g.) the characteristic 
"fuel economy" treated equivatently to Christensen* 
and Manser*s •beef or "pork!" Toder uses a linear 
Utility function, Christensen and Manser the translog 
utility function; other forms are available. 

A budget constraint is needed for the maximization 
process, and this can in principle be derived from the 
hedonic function. Again, (here is a precedent in the 
work of King, who employed a Rotterdam demand 
model, the "branch" utility function idea, and hedonic 
prices for characteristics.^ Finally, one specifies taste 
distribution parameters along the lines suggested in To- 
der's appendix (or in [6, chap. 7] where a very similar 
procedure for predicting market shares is proposed, 
though Lancaster suggested a Cobb-Douglas utility 
fUflction). The remainder of the investigation could fol- 
low the outline in Toder* s appendix (equations A -4 
through A-6). 

The HMS model simply short-circuits the first few 
strips of the above process, by inserting the price of the 
car in an equation containing the quantities of au- 
tomobile characteristics (equation A-1)^ In the 
hedonic world, however, the price of the car is inter- 
preted as total expenditure on characteristics — ^that is, 
for the functional form employed by Toder. 



the reader is warned timt there are nlany difficulties involved in 
this step, and King's sotutioas are not the only ones possible. 



^crJ^HMj// are price and quantity of thq /th charac- 
teristlc^^Hntroduction of this quantity into what is 
labeledlHpity flinction" (equation A - 0 thus serves 
to proxy Tor the tfWCt of characteristics prices on 
choice of characteristics and for the "first stage" 
budgeting level, wh^re expenditures oh automobiles 
and nonautomotive goods are determined. Equation 
A-- 1 is, therefore, not a utility function, prooerly speak- 
ing, but some sort of amalgarfl of a utility function and a 
function that specifies consumption opportunities. 
^ Writing the pro^m in this, wa)^ does not evade the 
difficulty of d<Mmig in characteristics prices (which, 
because they must be estimated from a hedonic func- 
tion, are in some stnse data not as "hard" as more 
conventional pric^ data), or setting up a budget con- 
straint from hedonic prices. Rather, the hedonic func- 
tion is tangled^up ill the resulting estimates in a way that 
is very hard to disentangle and nearliy impossible to 
evaluate. 

Thus, the traditional coasunrier demand lit^|^^ in- 
volving sets or systems of demand equatioiMyved 
from explicitly modeled utility functions pr^^es a, 
framework that meshes theory and econometric* 
specification, and qould be adapted to the task of es- 
timating demand fot jamomobite characteristics, if on^ 
recognizes the proper foie and interpretation of hedonic 
prices. The tnulfliclMl approach simply treats imports 
and domestically produced cars as different goods; it 
then relies on consumer theory to Construct demand 
curves for these two goods. In the process, it ignores 
two/undamental aspects of the problem— the charac- 
teristics of the cars ihat^u^ being analyzed, and the ' 
nature of a discrete choice problem (which arises in the 
purchase of any laige durable good because people 
usually pbi^hase only pne at a iimi rather than a little of 
this alld a litUe of that). The HMS model explicitly 
incorporates the discrete choice problem and the 
analysis of characteristics, andjhis is its strength. Its 
weakness, however, is that it ignores the traditional 
theory of consumer demand — that is, a worldjn which 
consumers maximize utiKty in a setting in which prices 
are parameters forming constraints on their behavior. 

I think Toder (and Scott CardelK who is credited with 
development of the HMS model) deserve credit for 
jumping off into uncharted and treacherous terrain. 
These commentrare intended to point out some of the 
quicksand encountered in the first step* 

One final remark is directed, toward anyone who 
wishes to extend the approach. So much data are avail- 
able on cars that it should not be difificult to choose 
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variables that cbffetpon^^^^ conaumers really 

want, and to^void the use of rough proxies *uch as 
weight, which causes too' many problems in interpreting 
and using the results. Ohta-Griliches [7], for example, 
experimented ^iih ConsymerReporis data, and there is 
now EPA data for all cars on such characteristics atr fUet 
economy and standardized acceleration times. The 
bedonic tradition of using whatever convenient proxy 
variables that seem to wotk in the equations shbuld>c 
abandoned without regrets.^ 
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Dr. Knimer*s comments focus on the anajysls^ the 
benefits «nd costs of changes in tariflTs on importejd 
automobiles that are presented in the Charles River 
Asscgialet report [1] but are not discussed in the con- 
fereitfce paper included in ihis volume. 

Because Kramer*s comments do not relate directly to 
the ai|iQKiiriii this oy^r. they willnot be evaluated in 
detail here. ' Howewr/ we disagree _wi|h much of 
Kramer*s economic analysis and also with her policy 
conclusions. A few clarifying points about the CRA 
report- merit brief mention: 



lA report used cooventioAsI tooli of micro- 
lie snalysis, ss Krsmer sugtests. The measu^- 
khe net welfiire effects oflligher tariffs was per- 
|lhtn the context of fixed aKregste demand (not 
ly All) employment). The. lisue examined is 
whether tnere are net seciaJ gaini fromjitimulatins labor 
demand iaV auto import tariffs rather than l^y some more 
neutral method. The rmdings do noirimply chat Oiere aie 
net spci^ losses from reducing aggregate unemploymeftt. ' 

• The conclusions of the CRA report do not depend on an 
assumption that the automobile industry is competitive. 
Both competitive and noncompetitive cases were simu- 
lated, with both showing net social costs from higher 
tariffs. (For the case of imperfect competition, see f t » pp. 
337-48J.) 

• The use of a 10 pertent price increase of imported /u- 
,tomobiles in the simulations does not affect thef qualita-^ 
tjve conclusions. Assumption of a smaller price^crease 
wouk) have reduced both the auto Industry emplo>rment 
gain antf the resource allocation loss from a tariff, leaving 
their relattve magnitudes similar. 

• The price formatiSit equations referred to by Or. Kramer 
used impoff) prices as the exogenous variables in some 

, . spectfkwions and tf^ idiares in others. (See (K pp. 
W^W^}.) The' jliidtQgs from these equations^hat 
^igber'tmpcHt pricM may lead to higher domestic auto 

• Sf^ However, the wel- 
twe coinri|icilatiomi;Jjji th^^^^ were* per- 
> formed .i|ftder the a^umptipn ilfAt domestic auto wices' 

. are una^kcted fey egcveodui mcreases In the prides of 

• auto importSf . * 

I • Selected exctfpts ffrot^ t^ CRA report quoted by. Dr. 
» , Kramer do ilot accurately represent the tone of the ^re- 
port. Readers interested in evaluating the methodology 
and conclusid^s«9f t|ie i)eaefiC/cost a^sis in^thie CRA 
«ho^ consult the ftih study. 



t^v THpteirs com^ 
lure, focusing mainly on the heclimic Market share 
(HMS) model develo|>ed at CRA lo unaly/e the impact 
of changes in relative prices of different automobiles on 
market share demand. 

The Authors have four m^jor points of disagreement , 
with Triplett: 

I. Tnplett*s assertion that the HMS model ignores^' 
the theory of consumer demand is incorrect. The choice • 
equation pdsited in the Hl4!; modkl can be derived' 
-—-directly from the standard constriuned maximization^ 
approach of consumer theory. , . r 
Using the standard approach « a consxjmer's utility ^ 
msLy be written V - y (w^. Fit)), where V is total^ility i 
from both the di«;rctf good> ^l.e., the automobile 
modjel chosen)'aihd the collection of all other aosbds i. 
TheConsgmer maximizes V subject to the biiaget con* 
strajnt/v /'zZ. where /fs income, /'y is tKe price of 
the automobife modety, and Fi is the price hniex for all . 
other goods. 

Assuming either separability of utility between the 
automobile and other goods or constant relative polices' 
within thf set of all other goods, we can derive frotp this 
maximization problem the expression reported^in the 
text, where the consumer chooses the automobile 
nuxleU to maximize utility, which is a function of the 
price of> and the characteristics of^.' 

TMs point can/be illustrated easily for the case of a 
llipar utility fUn^tion. The problem is to maximize 



Subject to 



(2) 



Solving\(2) for and substituting in (I), we ol^ain 

If the composite ^ood is the numeraire, so that Pz^ ^ 1 , - 
aiu} is a lin^ function, the pro(»lem reduces totfne 
of fhaximizing 



(4) 
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where i#y is a function of the characteristics of the auto- 
mobile model chosen, In this Unear veisioh, the choice 
ginohg discrete varieties does not depend on the con- 
^merXntcome /t singe income enters the utility func- 
tion in jhc same way fot each consumer. 
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Equation (4) is |k|ialogous to the utiiify function dis- 
.cus^d in the lkxt. 

A similar, but slj^htly more complicated, derivation 
of the same general result can be performed for quad- 
ratic and logarithmic utility functions, in these formu- 
lations, the interpretalion- df the price coeflficiefit i? 
differem (see E2, pp. 6-7])/^ ^ ^ 

2; The alternative approach to rafe problem sketched 
by tripte^^^ not liave hfelped to answer the ques- 
tions raised by the;.study with .the available data, and 
msiy not^veh be ineful with a richer data set available. 
It is not clear from Triplett's conunents how such a 
model can be Qppljed to the problem at hand. 

THplett is disturbed that implicit prices derived from 
a hedonic price equation never appear in the HMS 
model. "Hedonic" prices are absent from the . HMS 
model because the problem is posed as a choice among 
discrete ^tematives, rathej than as a series' of demand 
equations for •*chiaracteristics/Mn the latter approach, 
suggested by Triplett, fifljsumers are viewed ay buying 
buqdj^s of charactqpRics, with their choice con- 
strained by the price of adding more unifs of a charac- 
^ terislic (for example, the price per pound of adding 
more weight to a car, other things fixed). 

Triplett's approach has a number of theoretical and 
practical shortcomings. First, consumers camiot vary 
their combinations, of characteristics continuously as 
. the approach assumes;, in the real world, they are lim- 
ited to a4inite number of model^ith given bundles of 



would face the same implicit price.fuftctiorfTbrchafac- 
teristics. How then would on^^'timate fhe effect 
. variatitons in price on the demand Tbr 6Tf£M*acteristicsT^ 
Triplett's approach could not have been used in the 
study , even if it were a better genenU iTieth6d,1?ecause 
data on auto purchas%:s by individual consumers were 
not available to the authors/ ^ven with disaggregate ; 
data on individual behavior, it might be much preferable . 
to use a logit model approach, following th^ work al-^ 
ready successfully applied in mode choice studies^ in the < 
field of transportation dern^ind, (For example, see [3].) 

3. TripletCs long discussion aboutalleged contradic- 
tions in the results is largely irrelevant/ The hedonic 
equations to which he refers are drawn from a section of . ' 
the CRA report that attempted to liiike a rough com-" 
pari so n6f.'* quality-adjusted" prices^ of imported and 
domestic automobiles in 1975. (See [l, pp. 81-82]). 
These are not the equations used to construct the price 
index in the time series regressions. Because those 
equations were not carefully specified, no implhcation 
was made in the CRA report that the coefficients should 
be interpreted as the marginal price of weight and horse- 
PQwer. It is well known that when multicollinearity 
exists and proxy variables are used one should be care- ✓ 
ful about interpreting the meaning of coefficients. It is 
not clear why Triplett wants to make such an inference 
when the authors do no|. In addition, the implied co- 
efficient of weight in tife.HNiS model represents the 
'*mean"^ste 'offl// consumers. Contrary to Triplett's 



char^cte^stics. Thus, characteristics are not exactl£ assertiony the use ofthat coefficient does not mean that 
analogous to sets of Uniform commodities, amonr^--the marginal va^ 
which infinite combinations, within any budget con- weightj^^^^^ 

sU^^nt, can h^hosen by the consbrtier. Incorporating . becaus^ b^ers of subcompacts- are different people 
the finite choice aspect cff a prdblem explicitly make^ who haVe different mean tastes than buyers of com- 
the model/more general and more difficult, as well as pacts, 1 - 7 • 
more realfetic. The solution of this finite choice problem 4- Triplett's suggestions about the use of data in 
is the m'ethodological advance in the HMS ii\pdel.,Sec- forther research coiitain some factual inaccuracie3. 
oAd, the implicit prices discussed'*!^ Triplett can be fjontrary to Triplett's implication, the Up^. ^;nviron- 
m^anin^ully defined only^under^ecial conditions, mental Protection Agency data on fuel economy we^^^ 
^ese prices are derived by takfltga regression of the ^sed in the HMS model, as were U.S. Departmept of^ 
total price of an automobile on it( characteristics, usu- i:ransportation data on acceleration . Weight is used in 
' ally using a cross-section of automobile models for, a |thdmiS model as a proxy for several utility-producijig 
. given year. If the form of the regression is properiy attributes; these include such dimensions as luxurious- 
linear, then the coefficient of^ach characteristic repre- " ' ' --—^^ r ^« ...-II 

;4eDts an estimate of its implicit price. However, if the 
he^do'nic function is nonlinear ^ as is likely to be the case, 
and has nonzero cross-product terms* the meaning of an 
impHcit. price becomes unclear. The marginal price of a 

- characteristic then depenid| on the level of the clviu^c- 
teristic being consuiped^ it re not longer j«st an exfemal 
parameter confronting the buyer. Thir^, fcven i^implicit 
prices could be sensibly definedin any year, it is not 
O what Triplett would haWul^ authors estimate. 
E^^imablyjn the U.S. automobiile market,; all buyeg 



ness, quietnesis and smoothness of ride, as. well as, 
possibly, safety. Subjective measures of some of these 
dimensions are available in Consumer Reports for a 
limited number of model^, blit cannot be readily used in 
the HMS model, which requires data on a relatively 
complete set of the available choices. . 

The authors sl^are Triplett's view that the right ap- 
proach to studying market share demand for durable 
goods should incorporate an explicit quantit,ative 
analysis describing the factors behind consumer ctpice 
among competing models. The HMS model developed 
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for this' study, in its present fonn, represents a prelimi- 
nary step in this direction. The authors agrjee that much 
further work remains to be done arid hope that research 
along these lines will\he,encouraged 



Rejoinder 

Jac;k€;.Triplett 
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Their reply indicates that Toder and Cardell (hereafter, 
T-C) did not understand m)rcommel^, Perfi^^ 
unclear. T 
1- I pojnted but that there is an &:onomic4eIatipnshi|p( 
between some of the parameter estimates of T-C^ 
HMS market share model and the coeflficients^ of their 
hedonic price study, and also that their HNfS demand 
, model could be thought of as a kind of ** reduced form" 
of the general characteristics demand model 
popularized by Kelvin Lancaster [1], J'hese relation^ 
ships were not discussed by the authors, and indeed 
have generally been. ignored in the qualitative choice 
literature on which the HM^ demand model is based, I 
was calling attention, irt oth^r words, to the fact that 
tWQ sets of literature Wiere^jroceedifig somewhat inde- 
pendently on the sgfthe prc^m. The compariiioris of 
parameters from th^r hedonic price ftmction and their 
HMS model, Which T-C feel were irreleviant (numbered 
point 3 in their reply)/ Avere simply a grapliic way of 
demonstrating the inteirelationships between tech- 
niques iised in different parts of the study, and the 
V reason for raising these issues was precisely that- the 
authors did not. ^ , ; > » ' ' 

I feel strong;ly that carrying out a direct analysis of , 
blihavior toward characteristics is an importan|: step in 
.establishing the economic fAmework which underlies 
the HMS model. However, the economics of the rela- - 
ticinship between qualitative choice demand models, of 
>vhich the HMS is ian example,, and Lancasteriah 
characteristics demand models have not been 
thoroughly worked out. . recent^ paper by Anthony 
Lawrence [2] i may be ^elpful to readers who want to go : 
into the matter. . • ■ • . 

2. T-C feel therfe ^re t*a riumber crfUhieoretica^ and 
practical shortcomings'* to-alternafive;«i^ro 
happens that a number of the specific points they list (in 
their point # 2) are already coVer^d elsewhere (see liiy 
paper on characteristics demand^plod [5] and my ^ 
review of Lancaster [4J), and^e not nearly the intract- 
able problems they. makQ them out to be. ^ - 
T-C's one valid point is the paucity of data for carry- 
ing out nontraditional demand analysis^ but this is a 
problem in implementing any alternative to the conven- 
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tional approach to consurfier demand, including the 
HMS model itself (see their listing of variables they 
wbuld like to have, but couldn't get, in their poiht# 4). 
With respect to my original comment on the data ques- , 
tion, I didtiot mean, in the paragraph in question (which 
was directed to ''anyone who wishes to extend the 
approacfi'* - ) to imply that Toder hid used none of the 
EPA-DOT data. Rather, I was urging that greater ef- 
forts be made Xq obtain data which measure characteps- 
tjp$ directly, rather than variables which merely :ifeve 
some relation to what is desire^. The ibrious problems 
which plague estimates based'iin proxy variables such 
as weight have-been well known in the hedonic litera-^^ 
tare for years (see my 1969 paper [3]), and the HMS 
model did, as T-C themselves note in their '*Reply," 
use precisely this troublesome proxy variable, 
3. One should keep all this in the proper context, I 
certainly intended to convey in my comment <Jn the TrC 
study my harmony with their general approach to the 
problem of estimating demand for heterogeneous 
goods. For the heterogeneous gpobs case ; One must pay 
attention to the ways that varieties of goods differ and 

' ^hy consumers want the'^arieties they do in fact sdect; '7 
this the traditional approach to demand analysis does 
not and cannot doV To say Jthat I would lik€| to see 
irfil>ri>vemehts along ce^ subsequeftt^ 

; attempfs to follow the iJibneering route T-G flavfe set • 
down was not intended to deny them crfedit for what 1 
c^led^junipingxtff into uncharted alnd treacherous tcr- 
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Po$cies designed to reduce restric^ohs; on in 
tipnaJ trade have historicaUy been sut>pdrted on the 
grounds that the resultmt increases in exports and im- 
ports would raise real incomes. The focus generally has 
been on the net income changes in ti*ading countries and 
not pji the distribution of mcome and on the costs of 
aCljustment in reallocating resources tp production in 
which they have a comparative advantage: Neverthe- 
less, it is precisely thete two aspects of the problem that 
are likely to influence the jpdlitics of trade Uberalization . 
. Increase^ in imp^^fkx>m w;hatever soui^e. ai^el^ 
to iinpos^ bbth nmiM and nonmonetary costs on 
workers enij^pyedl^n industries. For 

displaced wojicers who ace^^ lines where 

their experience anc^pecifii^ skills are less valuable, the 
losses can be permanent. In fact/even workers lucky 
enough to be reemployed at comparable earnings will 
experience the permanent loss of foregone earnings dra 
other costs involved in tryingJip fin 

The Brechling and Jacobsoh> studies that appear in 
this i^ection were motivated by the realization that pre- 
vious studies in the trade area have largely i^ored the 
labor market adjustment process. These hew studies 
are complementary in the sense that each conbentrates ' 
on a pstrtictdar dimension* of what is 'essentially a 
many-sided pro^m. Brechling examines the way ijp 
which reductions iii* employment occur in response to 
declines in output; Jacobson e9|hi|ates the earnings loss 
incurred by workers displaced/ from^t>articular.m^^^ 
iifacturing industries, eleven all told. Thou^ their fihd- 
ings are far firom definitive, both provide new and sig- 
(lificiint ifisights into the- labor maricet adjustment pro- 

. ■ -'^ : ^^v.. -r .- ^: ' . ■ 

. Brechlmg^s nuyor lihdin^ is^ that the primary method 
y[ reducing employment in a particular industryjin re- 
ipdnse to a faH in deniand fdr its output is through 
lisplacements rather thai4 through natural attrition, 
hough this important £^ if relative 

v'a^s m expanding iiyiustries don^simulti^ 
isc* Brechling is aware that his partibular model does 
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not apply ^ well to thjp case of trade liberalization as 
one wouldiike. his work provides Impor- 

tant new^nsights into complex labor market dynamics 
that necessarily accompany any restructuring of labor 
demand amongJirms and industries. i 
. Jacobson 'estnnates mdhetiu^ lo^^^ by 
workers displaced from particular industries whi^h - 
heretofore have simply not beei^ estin^fted systejnati- ^ 
cally. Economists addressing the issue qf displacement 
costs sometimes eqimted these costs wi^ 
foregone during the period^f uhemployi^ent sE4 igr 
npired the possibility of lower ree^ploynuint wages, ' 
^But even if they considered reemployment Wages, they 
assbciated the wage loss with the difTeren&^^tween 
the wageiabeamed prior to the job loss with th'Sseseamed 
immediately after reemployment. As Jacobson\H>ints 
•out, these economists have generally ignored the sec^ar 
patterns of earnings of Reemployed workers, which may 
be very different from those pf continuously employed 
workers. Jacobson's estimates took their secular wage 
^ttern into account.* Jacobson was alsoabfe to improve 
the quality of the estimates by using social security 
data for individuals classifiofd by the employer's indus 
tryr--the so-called LEED file. ^ 
Jacobson's m^'or findings: 

• Displaced workers pften^ bear substantial costs beyond ' 
these imposed during the iniUal period of unemploy- 
ment. 

^. These added costs" are likely to vary substantially among 
indiis^es, depending amoncf other things on the differ- 
ences in the skill levels of workers in those industries : 



As is always true pf empirical wfcrk, there is a lot more 
that coul4 be done to improve these studies* Indeed in 
the coniments by Hichard Freeman and those by me 
tjtat appear after tiie and jt^obson papers, 

there are a variety pf <j||iuled suggestiPds that provide 
an agenda for future work on the-very iiiteresting and 
important topic of labor adjustment to l^^ts, in the 
demiCnd for labor by firms and industries. 




A Time^Series Analysis of 
Labof Turnover 
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,1i introduction*; 



Import penetrations of 




iets^ typically necessitate^ 
reductions in the empiq^meni If^velsr of the affected 
domestic^ suppliers. TlJtse net f eductions ip em 
nient can be subdivi^d cortWhientlv into displace- 
ments axid. unreplaced a jt/riitiV/r^.> Displacements are 
permanent separations ihitiated by employers ^an3^at- 
l.e to the import penetration. Attritions are all 
snnan^iit separations that may be duie to voluH- 
i^ttirig; retirement, deiith, disability, thcompe-t 
yr dishonesty. When employers refrain from 
replacing attritions they are termed unreplaced attri- 
tions.^ The essential ^difference between displacements 
and attritions arises from the nature of their costs. Dis- 
placements mvolve unexpected costs th^t, in the ab- 
seS&e of compensation for them, niust be jbome in^ 
> Voluntarily by the displaced woiicers. The Qpsts of attri- 
tions, on the other hand, ate anticipated and borne 
voluntarily by workers as part of the normal costs of 
c obtaining and leaving jobs.^ For this reason it is often 
\ su^ested thait displaced wbrkers be compensated for 
their displacement costs, especially if the import pene- 
tration is attfibutable to a, change in governmental pol- 
icy. In the United States some compensation for dis- 
placement cost^is provided for under the tr^e ac^ust- 

• ment assistance program of the 1974 Trade Act. 

The aim of the research underlying this paper has 
been to obtain estimates of displacements and unre*^ 
placed attritions in industries that experience perina* 
nent net reductions in employment. Such information 
may be helpful in the formulation of trade policies as 

*I am deeply indebted to mWcoUea^^s^t the Public Research 
Institute for many hel^fful discussions of the seemingly insuperable 
problems encountered mtKe research underlying this paper. Kathy 
Classen, Williafn Dewald, Paul Feldman, Harry Gilman, and Bruce 
Vavnchek read d previous draft of this paper amf made many valiuble 
commenUvTbeirhdp isaclmowledgedgratef^ This paper is based 
. onFraii^P. Bfechiir^^^^ATime Senes^ Afialy^^ ^ 
^ ILAB 75-19 which completed in 

^Costs Djf displacements and attriuons have been estimated by b3R 

• [t] and Jacobson [lOJ. ! 



'well as for the ev^uation of the trade adjustment assis- 
tai±e progrMi.*- 
. Sever^ data baseis have been used for th;e^ com|>uta- 

* tion pf displaicements and unreplaced ati^i^n^r ^ In the 
research underlying Ihe present ps^r/tKci /ime series 

« data oh latkM" turnover ihdustty *puWished by the 
Bureau of Labor Statistics have been used. In part 2 of 
this paper a conceptual framework for ^d a description 
of these statistics are presented. Tlie cphceptualization of 
the l£^r turnover relation^liips also yields formal, opr 
erational^ meaningful expressions for displacements 
and unrepTaced attritions. 

' For th^ estimation of displacements and unreplaced 
attritions a model is required Within which these labor 
flows or their compt^nents are linked to tlieir determi- 
nants, in particular, to net changes in employment. Part 
3 of thi^aper w devoted to the description, derivation^ 
pstimatie^ and simulation of labor tiimover models. 
This part is subdivided into four sections. In section 3 A 
at turnover model with exogenous quits, which was 
developed and^fitted by a previous investigator, is pre- 
sented and its implications for displacements and unre- 
placed attritions are described. This model and'the ap- 
propriate parameter estimates suggest that 79 percent 
of any net reduction in employment is accomplished by 
uiii^placed attritions and only 21 percent by displace- 
ments. 

T^&e esti|nat^s of unreplaced attritions and dis^ 
piac|Hphts^ however, depend crucially on the assump- 
tion%r^xogenous quits. By contrast, tl^ mod^l, which 
has been used in the m^jor part of the reflparch underly- 
ing this paper, incorporstte^ quits as an endo^noiis 
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'Although the research has here been motivated in terms the. 
consequences of trade liberalization measures, estimkite^* of ^dis- 
placements ^d imrq>laced attritions inay be usehil^for maiiy oth^ 
purposes. Sup|iK>se, for instance ^tha^^^^ 

• is broii^t obdut by a regulatioa designed to protect the environnMnt. 
The costs incurred displacedWrkers would be a legitimate cost of 
the implementation of the regulatioii and, hence, it v/ould,be .i 

. tant to know the lei^BoLfilf displacenients cmd unr^ attriti 
. 'See, for instan^3^<>^sQn [9] vyho use)d Social SecuAty da 
estimate disp^oements and attritions in the steel industry. 
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variable. TlSs modeU which is described in section 3B, 
consists of severa] dynamtcaiiy dhiCerdependent equa* 
>tia4s, designed to describej^the Whaviorover time of ail 
' the relevant labqr turnover ciategories. • 

The labor turnover modjpl with endogenous quits has 
been fitted to the data {or twenty-four manufacturing 
industries, but section 3C cp^^ the empirical resu|t^ 
for ojpjy two groups; .namely total durable and total 
nondnrabie ^>ods industries. The results lend cpnsid- 
f^rable empmcal sui^port to tbe model with endogenous 
The equations explaining n^w hires and layoffs 
by finife confo^ * 

Since it is difficult t6 ascertain the full imi>lications/)f 
a model that consists of severaJ dynamically interde- 
pendent^uations by analytical methods, its main im- 
plications for displacement and unreplaced attritions 
have been obtained by a simulation exercise. Ifie indus- 
try in question is assumed to be initially in equilibrium 
and then ; it is disturbed, by a permanent 10 percent 
reductioti in output. fThe ensuing paths of employmenC 
and the lator tuiTipvar categories are then traced and 
.^timates of ciisplacements and unreplaced attritions 
are maide. The results for total durable and total hon- 
dura.ble goods industries are reported in section 3D. ; 
^ They suggest>that unreplaced attritions play only a sec-- 

^ ^SiBi^'^^'^'*^ ^''^^^^*"* net reductions in employment. 
OHour different estimates of unreplaced attritibns, the 
highest one is 43 percent of the net reduction in 
employment, which is substantially below the 79 per- 
gent implied by. the model with ex:pgenous quits. The 
failure of unreplaced attritions to bring about much of 
the net reduction in employment occurs in spife of large 
reductions in new hires and is due to the sharp decline in 
voluntary quits. Inother words, a decline in the demand 
for an industry's output and, hence, for labor discour- 
ages attritions so strongly that, despite large reductions 
in replacements, the level of unreplaced attritions can- 
not rise much. .' ^ f * 

In part 4 of thjs paper the main conclusions and major 
desirable extensions, of the research are highlighted. 
The empirical results suggest that the extent to which 
costless unreplaced attritions can bring about net re- 
ductions in employment mi^y. be .quite jimitcji and this 
conclusion may well be at vanahce with th^^ held 
CQiTiJhojrily by labour ecoitomist^. To be sure, many prob- 
lems of conceptualization, 'estimati^ and interpreta- 
tion remain to be solved. In particular, it seems desir- 
able to dis^gregate the data.and to estimate and simu- 
late models for many industries . 



as well as the main characteristics of the data 
fie analysis are described. Such a description is 
^e introduction to the discussion of labolr turn- 
fiodels iaparf 3. The main labor turnover rela- 
ys are discussed in section A, and^section B 
a description rff the time series data:^ ' ^ 

A. The Baaic Labor Turnover Rcrlationahtps 

Figur^ 1 illustrates the relationships among ah* iiic 
try's various gross and net flows of labor. Access ^ 
A are. all permanent and teiHiporary ^ddftidns to^he 
payrolls of establishxnents in a ispecified tinie period. 
Sieparajiom"^ arc all tenninatiiSns of empioWient at 
estat^hments during the peqU. Thus accessions and 
separations measure the: gros^Vmflows and outflows ofr 
labor/ Consequently the net change in employment 
equ^s the difference between accessions and s<!t>ara- 
tioi^ _ 




where AM measures the net change in ^thpl^ment in * 
period/. 

^ ^ It is helpful to distinguish between two main flows of 
lit'bor in Figure L First, . there is the upper counter- 
clockwise flow, which c^tains workers who^have been 
laid off. Layoffs L are terminations of employment, 
initiated by the employer because of economic qondi- 
tif^s, sud|M^ orders, and without prejudice to 

the emeries. Laid-ofF' workers initially join and, 
hence, ^j^ise the stock of laid-off employees SL who 
qualtff^6r and are awaiting recall by their previous 
employers. Workers who leave the stgck of laid-off 
employees may (1) be rehired by their previous em- 
iiloyers and included inRH, a component of A, (2) be 
newly hired by other employers in the same industry 
and included in NMi, a component of A, or (3) leave 
the industry altogether[and be included in Z?/^!. This 
basic^identiti^j^^ van>ble$;can be stated formdl- 




(2) 



2. Con&epf^^afnd pjellhitiohs^ 

I«E^^2 the: Ifesic and d^flnitipjis of labor • 



whpre A5L stands for the, net increase in the stock of 
laid-oflF wbrkers in period /. 

. Two concepts of displacements can be derived from 
equation (2). First, displacements can bq measured by 
DfS J, the tiumber of laid-off workers who leave the 
industry: * * ' , 



(3) 
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Figure 1 

Gross FloWs of Labor Into and out of an Industry 



. Second, displacements can be-^measured by £)/5» the 
numbej of workers, who leave the ii)dustry plus the 
, iqpfease in the stocR of laid^off workers: 

^DIS, = D/5„ + A5L - RH, - NH\,, (4) 

The second basic flow, of labor in Figure I is the 
lower cloclcwise one which contains quits (2 and other 
separations D* Quits are terminajions pf employment 
initiated by employees for the purpose of changing to 
smother searching for another job, or leaving, the 
/labor force. Other separations include discharges for 
reasons such as incompetence or dishonesty, as well 
as terminations due to retirement, death,,and physical 
disability. Workers who are classified as quits or other 
separations may (1) find jobs in the same industry and 
' appear in AT/Zj, a component of A, or (2) leave-the 
industry and appear in HTT,- :f his idem^^ can be 
written as: ; 



same industry NH2, and workers who are hired from 
outside the industry NH^: 



(6) 



XJie concept of unreplaced attritions can now be de- 
fined in terms of tlk labor turnover categories. For 
an industry, unreplaced attritions ATT measure Ijie 
number of workers, classified as jquits and other separa- 
tions. w:h6 leave the industry and are not replaced by 
new hires from outside the industry: . . 



AtT = ATTu - A^//3/. 
or, because of equations (5) and (6) 

A7Tf' = Q, + D, - iV//, + NH,,. 



(7) 



(8) 



(5) 



As shown in Figure 1, total new hires consist of 
three components: laid-off workers who are- hired by 
wetN employers in the same industry workers 
/in quits and other separations who find a job in thfe 



By adding equations (4> and (8) it can easily be 
established that the sum of and A JT iftust equal 
the net reduction in employment. ^ 



= 5, 



Af = -AN, 
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Sirnilarly* by adding equations (3) and <8) it can be 
shown easily that the sum of D/St and ATT must be 
equal to (A^+5L). . 

B. Tke time Series Data ^ • ■ 

l^lThe Bureau Qf Labor Statistics/ in collaboration 
^Tthe state cmploymerir^ coJIects and 

publi$hes..fiVe.mpht>^^ turnover series for 191 

mapafa^tu^^ These five series are acces- 

sions, ne^&4H^es,separ^tions/quUs/ a 
definitions used for these concepts by the BLS^e 
virtually identical to those pr^s^hted tn the previous 
section. #i " ' 

'fAbsolute numt>ers for the five ttirnover categories 
, : are obtained by the BLS each month for a sample of 
; /estabHshipents/n each mdustipy. These fi^res^ 
• converted into*percentages by. dividing Ih^ 
• total numbei' df ^^mployees^ the sampled 

establishments' payrolls during the week containing the 
V twelfth day of the month. The monthly percentage 
turiiovcr series arc m^MMied in Employment and Earn- 
ings. ' ' ; 7 . -: / : 

* For the purpos^^f the* empirical research under- 
. Jying the preset j^aplb*, the; BLS turnover 
rates were converted ih;o abi^blutc numbers and then ' 
cumulated over three rhontlfs, so that the basic data 
set consists of absolute turnover levels. Three ' 

other turnover series were Constructed fronl th^ basic 
data set: rehires, other separatieps, ahd*;the stock of 
^.j^d^Off \yQrkers. Let us discuss the;;e series in turn. 

*T (1) Rehires were computed as 1^ diiference between 
^ accessions and new hires, or RH A -NH. Because 
of the BLS definitions, this concept o^rehires includes 
not c|nly recalls of l^d-oif workers but also transfers 
from ^thcr e^tablishments.of the same i^pmpany and 
employees returning from military service or unpaid 
leaves of absence. - ; ^ 

(2) Other separations were computed as the differ - 
ence between totail separations apd th^ sum of layoffs 
a^ quitsVD = S-QVL. Thus, other separations in- 
clude disntissals initiated by the employer for reasons 
suc1)ias incompeten^pr ^dishoi>c^ty, as well as termi- 
n^jfions j^iij, to milfi^ry; service/ retirement, ^eath, 
physical disability, and/transfers to other establish- 
ments of the same companju-^ . 

(3) The stock of laid^ff employees SL^ is somewhat 
more complicated to compute tfian that of rehires and 
other separations. The^ross inflow into 5L consists of 
layoffs ^nd part of the gross outflow consists of re- 



tires. But unfprtunately there is no published informa- 
tion on the other part of the gross outflow which ih 
Figure I is measured by NH^ DIS^, Hence, the 
other part of the gross outflow was assumed to be a 
coni^tarit proportion. 6 of the s^tock of laid-off workci:s 
Let 5t| stand for the stock of Jaid-off employees at <the^ 
end of period /.the following equation then describes 
how is determined by 5L;.,» S, Z:,, and Rff,: 



(10) 



w^ere measures the net layoffs in period t and 

> employees in the stock 

both* .ait the beginning^and at the end of period/. Equa- 
tion (10) implies that yy//,+p/5, = In order to 
compute SL, assumptions have been m^e about the ' 
size of the initial stock SLo and the pi^ortion 5. The 
initial stock was assumed to be approximately equal to 
the mean layofifs for a period of one to three months 
and the prof^GMlion i5 w^s chosen between 0 and 0.3. 
These two assumptions permit the computation Of a 
time series for In the actual calculations Was 
expressed as a proportion of the labor force, 5£,/(5L/ -h • 
N^). The assumptions abofjt SL^ and 6 were changed 
until plausible time series for this proportion were gen- 
erated. The occurrence of jiegative 5L/*s proved to be 
a particular problem. In some industries rehires are so 
large in relation to layoffs that negative 5L/s could be 
avowed only by very large 51. o's and small S's.* 
• N*<iataarp available or could be generated fOr-some 
of th^ labor turnover categories mentioned in the de- 
scription of Figure 1. In particular, no information exists 
on NH,, NH^, NH^^ DtS,, and /ITT, . The lack of data 
on NH^ is especially unfortunate because it plays a ^ 
potentially importaiit role in th*definition of displacer. 
ments and unreplaced attritions in eiquations (3), (4) 
and t^). In the actual com^ pfZ)/5,; D/5, and 
ATT, it w&s necessary, therefore, toassuihe that = 
,0. Moreover, sihce^is ofteii appropriate to measure 
the labor tyrnqv^f^ws as ^^^^ . . 
libriunr^ or steady-state ievel, NH^ lieed riot necess&rily ' 
be positive and, hence; nothing can be said kbout the 
direction of the bias in DlS^, D{S. and >47T, which js * 
caused by the omissioq Of A^^^i:* 

In order to give the reader an impression of the rough 
order of magnitude of the time series data on labor 
turnover. Table 1 has been prepared. It shows the sim- 
ple nnteans of the net change in employment and all the 



^ ' / • . : A * " . ; ^ recent paper. Parsons and Rcishcr [16] have argued that 6 

-K 4A^A«^fS^ • .. . V . / / V should be aJlowed to fluctuate over the business cycle. Mof^over 

firls^Sfi^l mQ V^""*"* r*"".^ " °^ theirpr^nminaiy Calculations se?m to suggest that'Sds^ s.SS 

nrms. fom DLU 19. the "BLS requests and recetj^s mformation also higher in prospergus than in de,4ssid tii^^s. The abbve afsumption 
e C D?/- Sh-^^^^Sr^T*''- '"'''=''^«^"' f-"*- of » ^«i'*«ant 6 h thus undesirable but unfortunately apparently un- 

ERIC*^/^"''^'*?*^'*^- .!. 1 avoidable until better data become available. 
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tabl«ri 

Mean Quarterly Turnover and Employment 
Variables for Total Durable and 
.flondurable Goods I ndustries ^ . 



Ehirables Nondurables 



-Net change in employ- 
ment, ^N/N in 

percent 
Accessions, AW in. . 
. percent 4s 
New hires, NHIN' in v 

percent 
^ Rehires, /?^/7V in 

percent » ^ . 
Separations, SIN in 

percent 
Quits, QIN. in percent 
. Layoffs, LIN in 

percent 
Other separations, DIN 

in percent 
Accessions-separations, 

(A-5)W in percent 
Error in- data, ZtN.^ 

(AN -A +5)W in 

percent 
Mean employment stock, 

N in thousands* 
Mean stock' <^^laid-off 
' employees, SL in 

thousands ' 

Sample Periods: 1960.11 to 1975 JV for durable goods in- 
diistries: 1958.11 to L974.fV for nondilrable goods industries. 



0.16 


0. 15 


.11.85 


13.92 


8.11 








12.35" • 


/14.15 • 


5.25 


6.88 




5.1 J 


2.62 


2.16 


-0.50 


-0.23 


0.66 


0.38 


10,705 


-^7,750 


518 


258 



laft>r turnover flows as percentages Qf thd sample mean 
of the employment stocK^^The latter ahcl the mean stock 
of laid-off employees ar^ also pfesetited. The following 
characteristics of the data are worth n^ : .''^^ 
First, the turnover flows are all iquite large in rela-' 
tion to the net changes in emploympnt. In paiticui^PrT 
therms of^iilts and other Reparations/ ^hich amount 
tp T-9:afcrd.9;o percent for ifHrtwo industry groups, 
seem |uffiae''ntly Idige to suggest that unreplaced attri- 
tions ar^ callage of playing an important role in effecting ^ 
net reductions\in^mpioyment levels. ' fj^j^ 

«.;^A^ond, theri^ seems to be ani^tntemal inconsistenoPr 
in the data*, which may cause problem^^in both the 
empidcal estimation arid the inteipretatibn of the en»- 



pirical results. According to equation (I), the net change 
in employ mentis equaLto the difference^ b<^tween acces- 

> sions and separations. Howeveri the figures in Table 1 
show that on avefage A-^ is negative ahd AN is posi- ' 
tive. The percentage errors Z/N in the data; amount h> 
0;iSi6 and 0.38 for the duirable and nondurkble goods 
: iadu$tries^respec:tively., ln absolute numbers these dif- 
ferences amount to jUst under 70,000 and ^0,000 w6rk- 
ers for.the two industry groups. Althou||h. this incon- 
sistency bctwe^en the labor turnover and employment 
stock data^as been recognized before^, relatively little 
is known about its causes and sources.^ In the empiri- ^ 
cat analysis underlying the present paper, the incbn- 

^ sistency in the data has bectn treated to two ways. In - 
onkJn has been flowed to exist, so 4iat<4iM& identity ' 
AN = A->S^ is.not imposed in^he^emiMncal e^imation. 
In the other the difference betweSihAN and AS has 
been attributed alternatively to dispIaMments or to un- 
repiaced attritions so that theMdentity Yjs^ been made 
to hcdd in the empirical estimation. 

Third, rehires tend to be quite large in^relation to 
]a^bftS>ThHS^ for both industry groups rehires average . 
more than 80 percent of layoffs. This evidence suggests 
that, at least for the sample period under considemtion, ' 
a large proportion of layoffs are temporary in the sense 
that they do not involve the severance of long-run em- 
ployer-employee relationships. ^ . 



lodels of Lal;>or Turnover ' 

■ , . • . * .■ • ' 

Relative]^ little research j)a$ been undertaken on the 
time seriis behavior of labor 'turnover inVU^S. manu- 
facturing industries.^ Further, three previous investiga- 
tors confined their an^yse$ to only one labor turnover 
category: Barth [2] studied only layoffs; Mattila [11] * 
'sons [15] only quits. For present purpc^^s the 
)us work by Hamermesh [8] is Uie most relevant. -/^ 
For this r^son his aRPCbach has been studied in detail - 
as part oj( the refSearctt underlying; the paper and the 



'For the computation of the net change iiremploj^meht: it is neces- 
sary to obtain an estimate of the level o( employment at the end of the 
quarter. These e!«timates were obtained by computing the means of 
'the employment levels in the last mon^h of the quarter in question and 
Q ^ month o(the following quarter. Thus employment at the end 
p n T /i nstance, the first quai ter was set equal to the mean of the 
i-^\LV^ md April emclnvnrient leveU. 



The difference between AAi^>nd (A 7^) is^ frequently attributed to 
the under-reporting o^ rehires, but this explanation does not seerpto 
be wholly satisfli'ctory because in many industries rehires are already 
very lai^e in relation to layoffs. 

"There are, however, quite a number of excellent cross-section 
analyses of labor tum'bver, of .which the ones by Burton and Parker 
[6], Hall [7], Parsons [14], Pencavei [17, IS], and Stoikov and Raimon 
^19] seem to be the most noteworthy. One other interesting recent 
contribution is that by Toikka [20]. He uses ti^ie series data to study 
the probabilities of movements between employment, unemployment 
and nonparticipation. Toikka's main fpcus ishis labor force tiarticipa< 
tiofi^htch is diflferent from, j)ut related to, the focus of the pr^ptent 
studf» namely tlA determinants of displacements aiiid unreplaced 
attritions. . " 
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findings are summarized in section A.-'ln section B an son:' If quits are independent of the industry's activities 



attenative model is presented, which is similar in spirit 
to Hamermesh^s but differs from it in crucial respects. 
It is Mtimaled in section C ,and simulated iii section 

D. . . ' ■ 

A. A Labor turnover Model with Exogenous Quits 

This section contains a condensed version of a work- 
ing paper [4] in which Hamerme^^*s^miroach is 
an^yzed and its implications for uhreplacea attritions 
aod^isplacements ascertaihed by means of simulation 
cxpcpracnts. t 

Hamermesh*s model consists, oft the following five 
eqiiations: • / 



logfi =ao +0f, log«_\ +a2A' + Q3,v, (11) 

log/ =/?o log/., +/32>^r + /33V, (12) 

oa -7o +>i +72/_^, (13) 

OS - +77| n_2, (14) 

Q ^ =Mo +/i, (lV) + M2W, . (15) 

whqre m /, oa, os, and q stand for new hires, layoffs, 
other accessions, other separations, and quits, all mea- 



then a reduction iq emptoj^ent can be brought about 
relatively easily W reductions in new hireis. if, by 
contrast^ quits should decline in response to reductidns 
in demand, then firms would have to offset these de- 
clines by further reductions injnew hires in order to 
bring about a given cut in emptoyment through/unre- 
placed attritions, and firms may find ft difficult to ac- 
' complisir thiis A - • : 7^ T - 

Hamermesh*s niodel, with his own parameter esti- 
mates, was simulated for several industries. For brevity, 
the results Ibr only one industry, iron and steel found- 
ries (SIC 332), are sketthed here/ Initially the indus-^ 
try is assumed ta be in the steady state, which is gen- 
erated by an output growth of 0.6 percent and a quit 
rate of 1 .27 percent per ni>nth. Jhese numbers are ap- 
f>roximately equal to the average output growth and 
quit rate for Hamennesh*s sample period. In the simu- 
lation the output growth then declines to - 1 .0 percent ^ 
fbr a period of twelve months, after which it returns to 
its former level. The cumulative permanent reduction 
in output below lis initial growth path is thus about 
20 percent. The simulation has shown that, as a con- 
sequence of this assumed disturbance, employment 
must^also fall below its initial growth path until the 
total reduction is about 8 percent. How is this reduc- 
tion in employment brought about? The simulation pro- 



sured as percentages of the employment stock. Further, vides the following answers: For every ^percent rcduc 
i is the-percentase chanse in outout. ^ is the. ns^nVihsi] 



I ^ -f " — — - — - — - , 

^ is the- percentage change in output, u is the. national 
unemployment rate, and AT = ^ - -h^ os. The time 
period to which the subscripts refer is one^ month. 

For present purposes, two aspects of Hamermesh*s 
model should be emphasized.. First, crucial relation- 
ships have been specified entirely in terms of the pro- 



tion* in employment (1) new hires «^1 by 0,93 points, 
(2) layoffs rise by 0.51 points, (3) rehires rise by 0.30 
poirits^nd (4) other separations fall by 0.14 points. 
Since quits are not allowed to vary, these numbers im^ 
ply that displacements account for 21 percent and un- 
replaced attritions for 79 percent of the net reduction 



portionate growth rates of employment and output, /in employment.^ 

Hence, the model does hot yield any n6mrivial.com- ^ Thus'' the iJTesent analysis of the implications of 
pahitiYC -static predictions about tWt level of enjpfby- Hamefmesh's model for unreplaced attritions and dis- 
mcnt.Moreoverrthc actual level of current employment placem^^ has led to the conclusion that unreplaced 
IS not allowed to have an influence- on labor turnover, attriti^ons may play a major role in bringing about re- 



so that, for e>^ample, pew>^es must rise with output 
growth, no matter whether the firm's current level of 
employment is excessive or de;ficient. ^ * 

Second, quits are postulated to depend only on the 
national unemployment rate and itschfUige.'^llillch are 
independent of the activities of the small industry the 
model describes. Thus quits are really assumed to be 
exogenous.. This assumption is impOrtanft for the com- 
putation of unreplaced attritions for the following rea- 



ductibns in employment. But this result depends oru- 
.cially on the 'inyarian'ce of quits. >yhat would happdn 
if quits^hobld fall with reductions in the demand for 
labor? In the next three sections an attempt is, made to 
answer this question. ^ ^ 

B. A Wodel with Endogenous Quits 

In this section^ a labor turnover model is presented, 
which is similar in spirit to Hamermesh's but differs 



•The detailed results of this study of Hapermesh a model are 
contained in a working paper [4], which is available'^^On request. 

^•Hamermcsh did not construct his model with the aim of stmulat- 
j"" '•'obtatninglts implications for displacements and unreplaced 
ir^ Hence, he should n(K l>e held responsible for the methods 
«Llv^ of this part of the analyliis. - O 



'•These Hgures are cumujated percentage. deviations of the labdr 
tumovpr. flows from their initial steady-state levels. ^. 

^^Displacements and unreplaced attritions arc deflned as DiS = 
L-RH and ATT ^ Q^D-NHV^hiic afl variables are measured 
appropriately as cumulated deviations from their initial steady-state 
levels. But the estimates of D/5 andi47Tmay contain biases because 
Nif^ has been omitted from both. 
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' from it in qructal restricts; In particular, the level of 
^efhptoyment is now allov^^ed to influence labor turnover 
ahd qiiits are no longer independent of conditions with- 
in the indbst^''^ * ' 

In the present frameworfe* labor tumovpr actions are 
initiated by either employers or empl<tyecfsol' caused by 
3|^MUirel]»autonomousTactors sU^ military conscrip- 
tiori; the compulsory *retir|ement age» dr ill health. Let 
. us^ examine in ti^ tt^e decision problems faced by em- 
ployers and ^by etnpk)ytes> 

(I) Employers ifre assumed tp treat, their voluntaiy 
quits and other sepsirations as Exogenous aiid to coil-, 
.^^jtfol tneir access! (new hires plus rehires) and lay- 
offs so as to bring about a net change in employ meilt 
. that ts also endogenous fmd determined by the dematitf 
for the fim's but|;^^ similar cdtP^^^ijQsiSsy^^ 
assunle, for the present argument, tfiuat the enlpk^ying 
unit is so small that all its employees are^hblnogm 
Jhe quantity jc, = AJV/ ^h^^ mCBO^^g^^ 

employer^s deficiency of employees if >0W surplus 
if JT, < d..Fof such^^^fudl .emj^oye -would not be' 
optimal to bo(ljt hif^;.and lay: off.emplbyee^. Conse- 
quently when Xi > 0, tHen A, 7= x^, aifd.L^ 0; and 
• when Xi ^ 0, then Li = — jc, and Ar = 0. The defini- 
tion of jci also implies that both A/ and Z.) are related 
linearly to AN/ , and i>| » the'former positiyely and 
the latter negativ^pily. Incontr^t to this miCrotheoretic 
prediction that there should be either accessions or 
layoffs but not both, virtually all the available data 
. on labor turnover 3how that both accessions and lay- 
offs are quite laige in all phases pf the business cycle. 
This p^ehoiiienon is likely to be difp to the^acf that t^ 
/ ' data refer to m^te than one^emiployi^giinit as defined 
^ above, so that employing units with both positive and 
negatives, are aggregated. Let tis; therefore, cqi^ider 
^briefly how aggregation jcnight a!Vect the relationships. 

Let thexj be distributed according to the discrete fre- 
quency function A^). Total industry layoffs, deflned as 
a positive number, are then simply the sum of all nega- 
tive jc^s, and similarly accessions are the . sum of all 
positive jc's: ,1*' / v ^ 



ll^s.t 



x=Jc I 

^=23 xf(x) 

X=Xq 



(18) 



.(16) 



(17) 



*"***(3r fo^d xi arc the lower ^itd'^^^p^t jimitsp^tht 
(CD ir"!d;c'^. TTic sum of all x's in the iifdustry is de- 
iBB^to^yXand can be e;^pressed as r 



It foll^s th^tA' = Ar—L. Mbrebvcr, since X| ■= AN; + 
Qi-^Di is a linear relationship^ it can foe aggregated so ' 
that AN-^Q^D aiidrhence, dJV ^ A-L-Qt-D, 
which is the ba&ic identity expressed ii^ equation (l). 
Let us now consider the relationships between the 
aggregate variables X A, andX. Suppose, for in^taiice, 
that the jc^s for all micro units rise by an identical 
amount, sathat the entire /U) distribution shifts to the 
right. Two effects of this shift can be distinguished: 
First, there are now fiwer negative and moi^e positive 
jc*s and, second, all the remaining ni^gative and posi- 
* tivex's aire higher than before. Both effects operate in 
the same ditectiph. Iit aggregate, L most fall and^both 
A and X must rise^^wlihoug^^ the identity AN .^A-L- 
Q^D must hold t!Kith befoie ^d after the- rise in the 
\x*s; there is no'^rea^son to believe that the relationships 
hiWc^fi X and A or A" and £ are simple linear ones. 
Ext>^nnentation with even simple /(jr) functions tends 
to result ill complex nonlinear^sQsgiiegatjve^relation- 
ships. > 

According Ho the above aiil^ysis^ aggregate acces- 
sions and layoffs should both depend bn ag^'egate ^ 
Q,, and A the former positively and the latter^ nega-^ 
tively. These predictions have been derived from the 
basic identity "= AJV, 4"Q^-hZ)i and, as long as this 
identity holds exactly, all deteritiinants of A and L 
.must be rtiflecied by ^N, Q, ahdD, so that no adc 
tional factors can^xert ah influence on A and-£.\ As 
has been men^one<rih part 2^ the tiine series^ta, whT 
have been used in the empirid^ analysis^ do^not satis| 

. the identity exactly. Iri order to fofmalize thi^ peci 
arityof the data, let us introduce an error tennZ^wt^ch 
brings about the identity m /A<r Jii/a/ ri^ other word^ 

' Z is defined bv = A-LL-Q-n-hZ/The eyid((*K5e 
of Table 1 suggests that Z is; on average, positive r W^ 
^ven AN, Q, andZ> if is now possible that A andL be;, in- 
fluenced by additiopai factors that.dperatej|m>f|gh Z. 
For instaiice, $6me'dei^rfmiiaht >^se both Z and 
L arid leavte A/V; Q, andD unafiT^cted^ Siiice hot inpch 

^ IS known abdut the nature ofZ, it isf not easy |D tKebrize 
about its determinants; At this staj^ it is dniy recog- 
nized that ther^ may be determin^ts of A and L that 
are not refleqted by A/Vr and DBut operate through 

So far, only total accessions and layoffs have been 
examined and nothing J^as beeil said about the determi-. 
natio^ of the components bif accessions, namely new 
hires and rehires. Let us turn to this prdblem. Given 
that accessions A/ at the microeconomic level are 
positive, it s^enk plausible that employers first of all 
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rehire their previously laid-ofT but stUI available Hem^ 
ployees until their own stocks of laid-off employees 
SLi are exhausted and onfy then, ^ indeed > SL^. 
do they hire new employees. The n^ason for this be- 
havior is quite simple: SL niay b« viewed as a sec- 
ondary work force from which employers can add to 
their employment Socks rapidly and at a relatively 
low cost of hirinftr;)&ainin|^^d phasing in. If, at the 
nucroeconomic*^/^ employers are distributed over 
various 5L/ (forSt, :^ 0)/th>n an aggregation argur 
ment similar iip that used in the previous two para- 
graphs can bp used to obtain the following aggregate 
prediction; A| a given level of ;aggregate accessions 
vi, £i rise in aggregate SL should lead, to a rise in 
aggregate rehires RH-md ikfkll ih aggregate new hires . 
NH. Moreover, in aggregate « at a given level of 5L,,a " 
rise ip A should ifi^j^e both NH and RH, The effect 
on RH shpuld, became weaker rises and more and 
more iPmployer$ exhaust their own stocks of laid-ofT 
workers SLii * 

By way of summary » let us express the aetermina- 
tion' of aggregate new hires, rehires, and JayofTs in 
foniial 'terms: M / 

NH (AN, G, D, SLh 



Rft =A (AN, e. D. SLh 



(19) 
(20) 

where the signs above the variables indicate the direc- 
tion of their theoretically expected influence upon NH, 
RH, and L. For the sake of generality » SL has-been 
' included also in the layoff equation. This can bejdsti 



jnew hires, rehires, layoffs, and the net change-in efti- 
ployment. Having discussed the determination of new 
hires, rehires, and layo^s, let us nOw turn to ad^rip- 
tion of the fier demsgid for labor. There exi;|»ts an ex- 
tensive literature on neL employment fiinctionsJThe. 
particular version of employnient function proposed 
here is similar to the' one devtvecf by BreChling and 
Mortensen [5J, Brechling [3], and Nadiri and Rosen 
[13]. 1$ is part of a fimlu'variate i£^k a<tiUstnient model . 
in which emplowent jV; nealinventories /; and unHUed 
orders I/, are deMm^ined. Th)e comparative static Jevels 
N*, I*, and U* arc determined,^ 'though a cost 
mininii^tioi) proctdufe, by real bnder? OAv Uie 
lyage rate >v,- technological change repreimted by a 
time trend*/, quits Q, other sepsM:ations i>»1ai^ 
stock of laid-off workers.5£. The net employment func- 
tion can be \vritten Cormally &s: . - 



AN = m, (N/-N,^,) + m2 (/r^^A-i) (2^) 

= (OR.w,t. Q,D,SL). - . (25) 

= giipR,w^t,Q,D:SL), J * (26) 

= g^ (OR.,w. t,a D. SL^ ' * # . j(27) 



Aybiefore, the sji^s over the coefficienTs or variables 
indicate the plausible diricctions of Jihe influences of 
the exogenous variables. Most, but not alt of these 
signs^are implied unambiguously by^ the theory, as is^ 
3hown in the studiels clted. -Thc influence of D.^and^ 



fled only on the grounds thqf SL is a determinant of SL upon require* special Qonujient. As O and ^ 



the error term Z, but no sign prediction can be m^dc;. 
^EquaiicAis (19)r ro (21) can afso 13^ rearranged to yield 
Expressions for the two variables that are of primary 
interest, displacements and uAreplaced attritions:^'. 

' JO/5 = L-^KH =V; (AN, 5, A SLh (22) 



Q^D-NH = A (AN, G/D;^Z,). (23) 



As mentioned, employers are envisaged, within the 
present. fhunewoVk, to reg&rd their quits and other 
separations as exogenous and to take a jomrdecisipn^ru 




rise with constant real orders, el^ployees have to be 
I'eplaced more frequently; this implies s^ rise in the cost 
of labor and hence, a tendency Tor /A^* to fall. B^Jt the 
rise in Q and Z> also implies an increase in the^ pro- 
portion of erhployees who are being traiHed and phased ^ 
in ^t any ^me and thus a reduction 'in the average 
level of training of the empf^yees and this effect tends 
to" raise N*. In equation (25X th* second effect , is 
assumed to doininate. The negative influence ojT^fL * 
upon N* is ha^td pn a proposition put fiorWard by 
Barth [2]: If firms regard SL as a kind of secondary 
labor force that is used as a buffer in cyclical adjust- 
ments» tlu:n a rise in SL reduces the probability that 
this buffer Will he exhausted, and consequently firms 



' ''As has been pointed out in 2 of this paper, these<xpiYs^ . *u • ^ . . - .^ ^ ^ -^ 

(or Dis and MTT are pnly apvoxImateJy correct; Dis includes^Hi X^duce their comparative Static employment levels N*. 
»hould m^loMNH^, mod ArTexciudes but should include it. TypjX_ It should pei^haps be emphasized that eaUation r24) is 
r !".r„^'SSihji^^X5^<£rp£;„^T' o- of dynan,i=a«y i„„rd.pend.n. e,u., 

c<^R{(^ainelyi>/5, -£-A9j:-ir^and, hence jt it not "ons. The Other two relate A/ and At/ to the same 

cJ aMffllaa ia this part of Uie paper. ^ independent variables through related parameters. The 
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' onrissiph of these two equatfons means th^.the indi- 
V victuiU pan^nekni of equations (25) to (27) cannot be 
'^/iilfentipfd ani^ hence the sign predictions di^iciissed 
r ' above^^^^ Fiirther, the omission of the 

equadbtis fcr A/ aiid AV requires sotne special assump- 
tibh»<iii the simiil^ttioQ exercise r^rtidia.section'D. 

(2)^ Havijig described eifiployer>jbehavi0rJet us, turn 
to a ^discussion- of the reiipttuntiv^^^^^^ labor tuKfiover 
^ qiuits Q and othcur separations id, Quit9 are 

' ili^atird by cm^ decision .'to quit tjieir 

, liiiesent positions 'depends on their quit propensities * 
' ■',:::y:Bod Ihe attractiveness of 0)etr prese;it^ positions in 
: relation to alternatives. In partic«i|liirt the absolut level 
/"of^q^uits in industry is assumed ta depencf bn'.the 
following seven factors. First, the Initial total level of 
; employmehtN/. , should have a positive effect on quits 
Qi w be equiprqportionate* 

-.1 ^^^^t^ the industry*s^j^age Jin relation to the meaawage 
fn^y other industries VAi'^^SLhould hav^ a negative in- 
lluencc! tfn Third, the ind6stry*$ employn^ent growth 
AN s^kt afifect qu^ts negatiyiet]^. A Am in AN Js 
; ^^xpectcid to iiriply a reduction in- the proba^ty 6f 
^bejiuK t»d off and, hence, to^make^bs vnXSH^^ in* 
, ^ystry more attractive. Fourth, k rise in the employ^ 
.niehl growth of ^1 o^er industries^AE should nupdce 
attemativ.e thdiostries relatively mone .attractive and 
^- ; rai^ 'quits/Cif^>the number of low-tenure employees 
' : in. Jthe industry is exjle^ted tp havq a positive effect 

* ^ on iotal industry /quits. 1^ rc^on fq^ this >ffe&t is 
. that low-tenure emplpyee^ tend to have very high quit 
-/prQpensities, a ph^nomenbn consisten^with th^ theo- 
. retical. argument that'fernployees 16^m about thendn- 

• . ^pecuniary aspects of 4heir^jobs low tenure levels 

' arid iquit when they'lifind tliemftinaMiacttve. Urifortu- ^ 
. ifately, ^cr serie&^bf .^4$ teouT^ d[StributjiA)S..0f .em« 
^ ployees are : pubUshed W thc^ currehf ^ of 
induistrids. Omsequently, of various proxy >ariab]es 
cdnsidered, ii wi|s deQided^jLo use the recent growth in ' 
^m|5loynien(% In particular „IVf is delSired as the growth 
>^ in employment over the past i quakers prior to tfte 
' l^eginnhig of the-cu'rrent quarter Wi t^' N;1, - Ar,^ , 
V .which Jl expiec to have a pNOsitive impact dn tpi^y.^ 
y^^ts./jniectjrr^fnr employment change AiV^ght, how- 
ever, a)fso be a' good indicator of the numbers of low< 
•tenure employeei j^cL thiis^ exert a^sitive effect on 
quit's: Thii^-posifiyj?^ effect flight outweigh. the nega^^ 
. Mve effect of AlV dikus^fuLj^ve.-Sixth, the stock"^ 
laidnoff wor4cers.5f,/-., >at Ihe.Bteginnin^^ qUartcr. 
' ^flfiay also have ^ negative influence oh"qaits\^*A nse 
in 51,1 1 ( should di^^otf rage thOHC quittei^Who ho/mally 
find nffi^ jobs, witAih the /am^^ industry^because SLf^^ , 
. w a measuirl^ of job availability ^^ithih the industry^ 
• ^ h; in^order-to'representlainy. omitted variables,' 
ERJ^ trend r was also^loMted^ to play a Vole m tte ; ; 



. determination of total quits. Iji formal terms, the |^ro* 
posed quit function can, therefore, bb written as 

. ^ . ■ . ■ - «• ' ; * ■ ' ■■' ^ 

0,''f4iN,^t.^.^\Xw/w^),jWi^.SL^^^^^ (28) 

y which iieems consistent .With theoretical models of quits, 
' ^or instance, with Pardons' model El 5L whiph iSbbi^ 
] on rsearcti^tfa^eere^^fiTunewo In contra^t^ ^nf)!^ 
previous specifications of quicfuncttonst fdrJlistance 
Hamejtmesh's [8], equation (28) does not contain the 
' fta^nal urt^iiiployment rate. Both a priori considera- 
tions aiftd experimentation with different variables sbg- 
. «est0cl that AN, AE, and SL/i/may tit th^ best set of 
V^planatory vaHables to repre^nent job opportunities in^- 
. sW - * - 

v*aTic^other separations D. consist of several com- 
ponents. thiU may -be influenced by different factors. 
a[hd, hence, it is rather difficult to model them satis* 
4actorily: It would i^pear, however, that at-least sonie 
of the*a^ment^*in the quit function should also pl4y 
a rSle in the deterfpinationA^f other separation2|. Thus 
^ the variables that niea$ure therei&tive attractiveiiess of 
jobs in tihe industry niay influence, retirements to the 
e>^n( tiat they are not cbmpletety automatic. Farther, , 
the Wi variable n^ay ag&in be!^ an* adequate jneasure of 
*the number of low -tenure employees, which must be an 
i^fiportant determinant of the number of dischaiiges for 
reasons such as incompetence or dishonesty. Finally, 
N/^ I should be included as a s^cale variable that 
^y influence D/ not^roportionately. Thus the last 
turnover function can he expressed formally as 



. Equations :09) lo (29) describe two -versions rof the 

« model^f net an4 gross /lows of laboi* that have*been 

^ns^d' in th'e^ empirical estimation in the/attempt to 
obtain empirical measures of displcicements ^d'un- 
replaced attritions. In the^fkst version Of the model, 

. equations (22) and (23) are omitted so thSit the em- 
ployers; turnover variables arc NH, RH\ and L , whereas 
intite second version equation5.(19) td (21) are omitted so ; 

5il3hat^ the employers^ tumoyer "^variables arcDIS and 
XTT.:The remainder of the model is- identical Ih both * 
versions/ Further A for some purposes the model has to 

, besljppkhiehted'by equation.(t9)^ which describes the 
moVementofSL through time. In ^(rth versions of the 
complete modeh the following variables are .thus en- 
Sogenou^: AN >i^dr hence, N/, />. and and. 
hence, SL}\ In addition, N£f , RHl and afe^dogenOus ^ 
in' the- first and £)/5 "and ATT in th^ seconds Version 

' of the hM>del. I^rt^ th\J fdllowing v^iriabPes are 
expgenc^S\\Vi both versions of. the complete m^del: 
OR, w; t:dff^^:-/f^^. Vt.i.SLi^yw/w^, AErWi/mdS. 

; ' ' M V ■ ■ * f -. ^ t 
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Part Two: tatior Market Adjuatmentt 



Let us turn to a tie'scnption of the estimation of 
^is.mdlll. 



Ta6l#2 

Tha Nat Emplo/mant Damand Equatlona 



IriKpeiideht 
Variables 

OR 



w 



D 




Durables 

0.0262 
• (!i.08) 

-29,085 
C-0.07) 

-10.043 
(-2.28) 

0.6996' 
^ (2.39) 

1.3649- 
: (1.28) . 

-(r,087l 
(-9.4I) 

-tf.7429, 
(-3.95) s 

0.0193 
(Ml) 

0.0124 
(1.8^ 

0.79 

1.21 



NqndurabIeK 

0.0330 
(4:26) 

,101,89 
'■' (0.64)- 

■^12.418 
(^4.77) 

0.2480 
; (1.84) 

0.7459.' 
(1.54) 

0.2021 
(0.76) 

-0.2181 
. (-2.02) 

-0.0244 
(-1.31)- 

-0.0074 
(-0.21) 

Q.93 

- 2.23 



7 



— Q.-Th# Empirical -Reaulta , ^ ? — — - 

The model that i$ summarize^ by equations (19) to 
. (ZS^If^as been fitted to quarterly d^ata* for twenty-four 

itietoufact^ industries. Most of the data required 

for this purpQse are readily available in Employment 

and Earnings, Mahiifactureh* Sales, invenfories and 

Orders, smii tht Monthly Labor Review, Some data had 

- be processed prior to fitting the model. The raw data 
have, however, not been seasonally a4iusted and, 
hence, intercept dummies for the second, third, and 
fourth q^rarters have been induded as independent vari- 
ables. Typically these duimnies take on the value 1 in 
their own quarter and 0 in others. In the equations 
for quits and other separations, haweyer, the' seasonal 

^ pattern was found -to be slightly different and the dum- 
mies take on the value o(Ni-^\ in their own quarter and 

0 in all others ■ - ' 

* In initial trials the net labor demancianc^ labor tiirh- 

Qver functions were appcoxi mated by both Jinear and' 

log-liiysar forpns: By and large/ the linear ^versions of 

the nid||L tended^ to give better resuljps. The linear ' 

specifiq^Hi als6 has the advanytage that the ct>nstraint 

givenjIyaW = AS can be checked or incorporated 
■ iii||TOe model quite easily.* , * . ■ ^ if ; 

Various alternative estranatc^n Inethods have been 

tjsed^ but the ^differenceHf^ the fesiilfs do not seeni 
^tb'be substantial. For the^esults presented here, the 

- " net denfahd for labor, the quit, ai)d the other Reparations 

functions have been estimated by ordinary jj^ast-squares 
and aH the other labor turnover functions by two^ 

^ge least-squarcfs for which A/y is the jo'iqtly de- tal variables that arq the independent vanables listed in^ 
i)t variable. ;^ ; r Table 2, Let us discuss the parametefsf in Table^^^ 

some iequatiphs the Durbin- Watson statistics are some detail. New hires are affected positively and sig- . 
^ somewhat low. Theseequations were adjusted for auto- V niflcantly by the net change in eqiployment and qiiits 
'correlation ai^d reestimated. 'Siqce, however, ^the re- ^d negatively by the st6cl^^^laid^ofi^ eniploye^^ 



res in parentheses are /-ratiosf^Por sample 
fe 1 . The column' headed, £}4V^6ntain9 the 
Watson ^-jstatistics. 




plaobment equations. In all at these equations, AiV is 
treated as the joinjty depfendqnt variable, so that the 
/values for A/v are those predicted by the instrumen- 





siion coe^Hcie^^tS^id not change very mach, only 
iiilts^cf the unadjusted eqi4Mi>ns ^e Reported. 
Durbin-Watson statistics should thuis be regarded 
signals!' pointing tp^ possible mi specifications. 
For brevity the results for only two .industrial c^e- 
gories , total durable^' and tplal nondUi^able goods illdus- 
•'^tries,we j>r^ente(Kl>«t some of the ojtH&r/ results are 
,t meijtfbhed^^^l^ evidence iof T^te 2 suggests* 

' that th^ net.^OM^emand for labor is determined pre- 
doipmantn^ orders , the time tsufi^; iiuits , and 
^ lagged emj^Hj^it ^ durable goods indus^es unifilled 
. orders Jafeiflm to exert a positive infTuence upon 
THe |taf^ag!^^d*^the stock ^ laid-off workers do 
noj. sgk6t the net ^^ge; in empl^^meilt significantly. 
tDYr" ' ^ cMtit^P the empirical estimates of "the 
tera, tSt ^he n0^i^a*ej^rehire, layoff, and 



-hires are related pps^vely to the stojck ;of laid-ofF 
workers but not yery siron^y or consistentljrto any of 
the other variableis. Layoffs respond negatively jo^et 
employment changes, quits, and other Reparations ^d 
positively to ^he^ stock 'of laid-off employees. As bds 
already been pointed ojtit^ this positive association he-r 
tween L anil v5L must be attributed to a^ positive 
association between the errorZ and 5|.. In other words, ' 
as tfi'e stock of laid-off employees rises, the error zV 
whi^iHi defined by. ATV = A-L -g^+Z, tends to 



rise and this rise i$ offset by^^ft^idrea^^^ L. This 
is: an^lntetesting^^sociation, whicbf deserves fiirther 
analysts and qnay^ield a clue to file reason why Z 
bqcurs. Next let us considered isplaciements.^Twb series 
for displacement have been fitted. Series A is defined 
as DISA =^ i^^Rff and; series B m'©/5J5 L-RH-Z. 
' / ■ J ■ ■^ • ^ ■ . ' 
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Table 3 



1^ 



**Tha Now HIra, Rahira, Layoff, and Dlmiiacamant Equationa 

^-^^^ - . ■- ■ r ' 

0 Imlepentient ^ 
,\ Variables > . New Hires 




Rehires 



Layoffs 
Durables 



Displacements^ 



AN 


0.3984 


-0.1101 


• * 

^ » -0J3I0 


-0.62-10 


V 


' (8.95) 


^ (-3.47) 




. , (- 13,22) 


Q 


0.9210 


0.078^ 


. 0.0985 


0.0200 




4 0 


j( 1.0,7) 


(0.61) 


/ (O.rs) 


. D 


~0lII92 


0.1885 


-0.7579 


-0.9463 


■ \ ' 


f { — VAZ) 
4 — O.25o9 


0.3085 


*■ T/ *> 'yjx < 

i 

0.1739 


(-3.1 /) • 
— p. 1346 


5. 


• (-5 52) 


<9 23) 










0.87- 




0.89 




2.06 




2.19 


2.27 




0.4037 


•■ t.22 - • 
00105' 


Nondurables 

-0.5929 


-0.6034 




^ (4.87.) 


(0.24) 


(M0.49) 


(-9.38) 


•'9 


■ ' 0.8254 


-0.0125 


-0.'!576 


-0.1450 




. tll.l3) 


(-0.32") 


(73.12) 


(-2.52) 


D 


0.2952 
^ (1.20) ... 


-0.1893 


-0.4>52 


-0.2459 




(-1.45) • 


(-2.59) 




SL 


-0.1900 


0.1855 


' . 0.1721 / . 




v(-J.69) 


■ (3.10) 


, V (2.24) 


'^H-o. w- 




0,98 


- 0.9< 


0.9^^L 


^^,;>^0.95 ' 






1.09 




^ ' 1.82 ' •■ 



Displacements B 



-0.6016 
(-I3^J) 
-0.0790 
(-0.77)- 

'-l:'1192 
(-^^.96) 

-0.2589 
(-5.52) 

0.91 . 

2.06 

-0.5963 

■ (-7.19) ; 

' '-<).ir46 
.(-2.35). 

-•0.7048^ 
(-2.86) 

-0.1900 V 
-69) . , 

0,95 

' 1.11 ' 



" For notes, see Table 2.' . - • , 



Corresponding t&,thesfe iSvo series there are two serie^s 
for unreplaced attritions; series A includes &nd $erie§ B . 
excludes Z, or A 7T4 = Q^D-NH-^Z md ATJB = 
rQ +/) -NH^ As a itsult of these dcflnitions«>vthe' errjCif ^ 
Z is attributed to eitlxer /?/5 (^A 7T,,so that the <fenri^ 
^tional identity .bctVlteen the nc and grdSs flows of lamr^ 
jias been made to hold e;i:ac1tly in thege^data. II^. otji^ajj 
words. A7TA -h DISA = -iWV and ATST^ + 13^^ 



^nd DISff equations are quite siniilar, 6ut 
B ^e^ificatiori/ which assigns the error Z to dis- 

Sl^cements, seem^ 'slightly superior to the A sj^ecifica- 
ipn. By. and large; the results for the other t<Venty-two * 
indusiiies are siHiilarlo those presented in Table 3^ In 
particular, new hires tend to be related positiyeJx and 
layoffs^ jiefcatively to ^. Q, and i). FurtherT in- 
creases in^Z. tend to raise new hires and reduce re-^ 
-AN and either^the A or the B specificatio^Klcaa b^ hiiics^>But qjher^ aspects of the rehire equations are n^^ 
used. ThACoefTicientsf'that r^fatey^^ k 

^t\d SL can 'be obtained easily from t|ie Table 4 contains the fiH^ ^| of results/naniely'thc^ 
coefficients d^f the.displacement equations in Table 3. ' 
The AN coefin^^lents of the displacement and attrition 
equations musCsum to - 1 and the coefficiedvof D, sM 
SL have 'dte same absolute value but opp(»||Ugns iathe 
di^pldcetlkent and attrition equations.':* As w happens. 



•>^Thus the coefficients, of the ^47^^ eqyation for total durables are 
Vp.379a; -9.6^00. 0.9463 and 0.1346 for Aj^. (2. Z>. antlSL. respcc^ 
v« -iioiii^ notedliat PISB cah also be expressed as » 
-r n I (^ (-Q and, h^niee. the coefficients of the NH and DfSB 
cLl>4V are relSled* • > ; * . , • 



for quits and other separations. Both quits -and other, 
^epafations are rdated ppsitiyely to the level of em- 
ployment Nj^i and the current^nd recent ^hanges in 
employmcnt^AN and IV4. Further the impact of rela; 
tive wage M>/wo is negative but not-$i]gnificant. The tirho 
trend'tends to. have i positive influeace on quits a v 
negative one on other separations. The stock.of laid-off 
Workers raises quits ip^urabies arid redutces them in 
riondurables, whereas the c^ismgtf'ih enip^ outy 
side tht^ ihdustry 'AE reduces quits i|^dufabl0is and raises 
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P«rt Two: Labor Marl(«rAdluttln»ntt 



n _ • ~ _ ■ V ' T 

Th« Quit and Olh«r Separations Equations 




* 


, • 






Durables 




Nondurubles 


IndeDcndent 












Variables 


Quits 


' / Other Separations 


^ 'Quits ? 






... • 


0.2941 


0.Q486 


n nififi 
u.uioo 




0.0287 • 




. (6.63) 


\ ^ ■ ■ -(3.2?) ■ . ■ 


(0.19) ' 




(o.l;7) . 


. ^ 


1 0.2642' 


0.0578 ^ 


\JtjD f J 




0.0688 




MA 7^V 




• (5.56) 






1 


^3 5^10 


. V. i \JU f 


.- — U. jJ-ri. 




0 7^3 1 




(-5'.30)- 


, (0.72) ■ ■ r 


(-0 44) 




; (3:13) 


,SL 


Of 1537' 


. 0.0043 






, \' 0,0133 




(2.2'^) 


(0.19) 


i^M6) 




. * (0.24) • - 




-506.09 


-334.18 


-922.tl 




-50803 


'(-0.6S) 


• . (-1.34) ' 


(-OiJJ) 




(-1.15) 




0.0848 


0.0044 


0.I07J 




0.0152 




. (3.75) 


(0.59) 


(2.09) 




ep.?i) 




-0.!965 


-0.0240 


0.1092 




-0.0029 




(-2.26) ' 


(-0.83) 


. (3.06) 




(-0.25) 


-; . ■■«' 


0.97 


0.96 


0.97 . 




0.91 






1.35 


1.48 




' ,1.76 . 


Ft^r notes, see^ 


rab!e,2^ 























them in Q0fidnral;>le9. The results from thqBier twenty- 
/iwo in^ to contain very sinib' messages: 

Ayvyv/.. i /anidlV4 influe^ and other separations 

predominantly 4>o6itively. But the strongest result is 
that for the relative wages ^'/Wpi Ih^twcnty of the re- 
fnaining industries the coef^^(;ient of yi^/^o *s negative 
and in thirteen it is significantly so. This isan en(^oucag- 



(I) For a discussion of the steady-state properties of % 
the model, equations (19) to (29) have to be supple- 
mented by equation (10), which describes the "move- 
ment through time, of the^ stock of laid-ofT employees, 
The steady state of th^ model is^then said to exist when 
AA^ = N^-yV,-, - O.Wi ^ A^,-, -TV;-../ = 0,andA^L ^ 
SL(-SLf^^ - 0. In other words, with giyen exogenous 



ingly strong result, (esfjeoially in vieW of difficulties variablesvall endogenous variables are at their steady 



that are often encountered in attempts to discover the 
effects of relative prices in time series analysed 



istate levels when both the stock of employ mentan^ the 
stock of laid-off employees are constant over time. 



It is not cl^ed th^t thr empirical ^stimates pre- SWhen these steady-state conditions are assumed, the 
sentedinT9ble»to4areemir«ly 9ati^^ mod 



lodet, with the estimated parameters, can be solved 
for its endogenous variables on the bksis of any arbi- 
trary set of exogenous variables . For the initial c6mpu^ 
faltions, the exogenous Variables 0/?/vv, /, //-.,, 
tweeifnet and gross flo>ys of labor These interrelations J^/wifl^^ JIE, and S were assumed to be at their sample 
vviil be analyzed further irt^ " \^ means. The resulting^teady-state valuer of th^ ei^^ 

'^^'■^ ' dogenouslrariables are pre^ented*4n Table 5, toget^^ 



of the parameters Have tn^^ausible signs and others ajre 
not significant. But this evidence doe^ contain some 
substantive information on- the interrelatipriships be 



The Simulation 

^ ^The model summarized in equations (19) to (29) has 
s^v^l complex dynamic interdependencies aiftl, 
hence, it i$ difficult to ascertain alt^its properties by 

^ analytical Tnethods. An attempt hju»,^erefore,^i^ 
^ ..inade to obtain the most impdrt/tno infiplicjations of the 

^y^odd by means of a simulationVxercjsci. I.et^u de- 
scribe this simuilatioh in some detaiL by dealing, firist, 

■ with the steadyrstate properties of the model smd^ 
«^^gnd/ with its shyprt-ruri responses to exogenous 

-lERic- * : ■ ■ 



with their sample meai*. For version 2 of the model 
the ^rrorZ been attributed to displacements and 
therefore i)/SfB + ATTB = -AN. 

InspectionMf the figures in TaU suggests thai the ^ 
steady-state ypjijesof the eildbgeribus variables a^^^^ 
. vastly different from their sample'qjipans. This similar- 
-ity is not necessarily implied by the structure of tI}^ ^^ 
model or the estimation techniques and, henc it may 
be viewed as a satfsfactpry aspect of the model. 

In\>rder to be able to study the response of the model 
to an exogenous reduction in demand, the system was ^ 
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Table 6 - 
The 3t«ady<Stat« Valuas of the Endqganous Variables 



' Durables 
. • Steady-Stutc Values 

iSample Meanis Version I Version 1 1 



Nondu rabies 



■ N ■' . ■ ^ ■. 

Si 

NH 
( RH 

D 

L-RH 

•z' 



10705^81 
13.I42 
68,019 
400.792 
478j;45 
562.095, 
281 003^ 
8:226^ 
-24.921 
*52.832 

77.753 > 
-?4.92l \ 
69.527 ^ 



0 

10719.087, 
555.540 
848. 157 
413.798 
497.129 
558.222 
280:663 



-74.059 
83.331 
-9.272 
74.059 



0 

I0709'4I9 
383.676 



r 



529. r40 
279.340 
57.551 
-57.551 



0 



Note: All numbers in thousands. For sample periods « see Tabk f . Version I consists 
Version H consists of equations (10), (22), (23) and (24) to (29). Z Is defintf^ asZ = lA/ 



Sample Means 

. 11.642 
•7749.955 
'257.607 
' 761.760 * 
316,676 
396.342 , 
533.014 
167.287 
49.818 
-61.460 9 
-18.207 

79.666 . 
-6 1.459 
29.849 

of equations (10), 



Steudy-Statc Vaiues 
7«rsion I Version PI 



^ ' 6 

7861.774 
255.530 
787,815 
313.976 
393,191 
567.951 
173,886 



-?3.237 

79.215 
-45.978 

33.237 

(19) to (21) and (24) to; 
+D = AAT + ATT + 



0 

7757.818 
2IL250 



536.617 
165.907 
65.488 
-65.488 



9) 



' started in the initial steady state and then subjected 
to an .exogenous shock that took the form , of a 10 per- 
cent reduction in real orders OR, real inventories /, 

« and real unfilled orders V. But the other exogenous 
variables were all held at their sample means. This 
procedure may require soj^further explanatioml^ As 
has been mentioned in sHIpn B of this part of the 
paper, the model Expressed jn equations (19) to (^) 
should be supplemented by two additional dynamics 
interdepertdeht functions; they ^determine the chi 
in real inMMtories A/ and in real unfilled order^ ti,U\ 
a^complete specification of the dynamic effects 
changes in demand, firms should be allowed to respond 
to a ceteris paribus reduction in real orders OR by 
reducing gradually the stocks of eqv^pment, rea^ inven- 
tories, and real unfilledj||(lers to their new steady-state 
levels. In the present stolpdation, by contrast, real 
inventories and unfillediorders are reduced to their new 
steady-state \cy/cW instantaneously and, moreover, 
these reductions are supposed to be .proportionate to 
that in real ordei^. Thus, the simulation tiaces the 
short-run and long-run effetts of a 10 percent reduction 
in r&al orderi, real invenlories, and real unfilted 6rders 

.upon net employment and all the labor turnover cate- 



*^(f the reduction in an indu^ry*sjoutput is due to a trade liberaliza- 
tion policy that involves inter?h|tionaJ reciprocity, then the simulation 
exercise should be based on the assumption thil some industries 
contract and others expand theiremplciyment levels. In the above 
ajtemative industries rtimUxMi^affectt hence^ the 



'ERIC 



gories. the reason for this /implified ^gjjtfp jjhat 
the primary ptroas^ of the research unQerlyihg this 
paper hias been toSlj^ain^be relationships WtwQen net 
changes in employment and the labor turnover flows. 
The estimates of these rel^itionships may not be af- 
fected 'much by the above 'simplifiGatipn, which seemis 
to influence primarily the estimate of the net change in 
employment. . -^K \ v ^ 

The long-run effects of a 10 percent reduction in OR, 
I, and U are presented in Table 6. This table con- 
tjpins the /lew Meady-state levels of the eridogg'nous 
-Variables Itor the two vetsions of the model and the two 
industry groups as well aaithe percentage differences 
between the initial and ufe new steady-state levels. 
Thus^ the reductions in OR, /, and U cause reductions 
in the steady-state values of employnient, new hires, 
quits, other separations, and unreplaced attritions and 
. increases in those of the stoctlbf laid-ofT employees, 
rehires, layoffs and displacements. The ^tgns of the 
changes in the ssteadyrState levels are the samei'or both 
industry groups though their magnitudes differ substan- 
tially tn sdmje instances. A particularly striking feature 
of the^e numbers is the large decline in qui tS|^ which; 
is much larger proportionately than that ^igBniploy- 
^ ment. Consequently, the quit ra/e*, that isi tnRatio of 
Q to N, is much lower in the 'depriessed than in the 
prosperous steady state. 

A comparison of the steady-state levels in Tables 5 
and 6 suggests that, in relatively prosperous times', 
quits, other separatidns,* and new hires terfd to be high 
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hiC^ L«vel piffjcrenci*. New Level Difierence 


New Level 


Difference 


New Level 


Difference 






10004.447 . -6.67 


9995.944 


^6.66 


6721.538 


-14.50 


6618.925 


-14.68 






* 683.323^ ^ 23.00 


532.159 


38.70 


537.127 


110.20 


493.418 


* 133.57 




m 


657.045 -22.53 






301.41.6 


-61.74 








RH 


431.364 4.23^. 






387.062 


23.28 








L 


533^.863 7.79 






553.571 


40.79 








Q 


381.189 -3L7I 


355.610 # 


-32.79 


71.139 


-87.47 


40.210 


-92.51 




D 


•238.496 —15.02 


237.332 


-15.04 


96.575 


-44.46 


88.699 


-46.54 




DISB ^ 




79.824 


38.70 






I52.96P 


133.57 




Attb 




-79.824 


-38.70 






- 152.960 


-133.57 




NH+RH-L-Q--D 


-65.139 ^ 12.04 






-32.807 


1.29 








L-RH 


102.499 23.00 






166.509 


110.20 








Q^D-NH ^ 


"37.360 -302.93 






-133.702 


-190.80 




1 




For rttOfes, sec Table 5. 


















^The. differences in the steady-sta^ levels in Tables 5 and 6. 













and to take care of a relatively large^roportion of the 
reallo^ion of workers among ^^bliishments and 
industries^ In relatively depressed times, on the other 
;hand, quits, other separations, and new hires tend to be 
low and the function of the reallocation of workers 
seems to be shifted to layoffs, rehires, and the stock of 
laidrpff employees » all of which are larger than in pros- 
perous times. 

(2) Although the long-run consequences of reduc- 
^ons in real Orders, inventories, and unfilled orders 
may be of considerable interest, the primary focus of 
the research underlying the present paper is on the 
short-run acygtaient paths of emp^ment and the 
labor tumpveilrows. Figures 2 to jSkm^e the paths of 
employ ment» tl)e ^ock of laid-off employees, and t^e 
turnover variables that occur as a consequence of the 
10 percent exogenous reduction in real orders, inven- 
torie&» and unfill^ orders. The Tigiiires. refer to both 
versions of the model and both industry groups. The ' 
rader should note tiiatthe^scales of Figures 2 to 5 are. 
i^[||^l identical and that the origin of the stook of em- 
ploymenfhas been^justed so as to make it £lt into the 
diagrams with the pther variables. The ma^^implicaT 
tions of Figures' :| to 5 are a)s follow^; all four versions 
of the model ar^ stable in the sefisl that the variables 
approach their new steady-statehevels aiid do not 
'diverge fr6m^em. Further,.in the durable goods^ndus- . 
tries, adjul^ffient tends to be qUjle fa^: all variables 
)uite cl6se to their njsw steady states within one 
after tli| disturbance. In the nondurable goods 
"es the ^justmel(lt is some wh£^t ^o^yer FurUier>: 
*i ERJC iurab|es the variabl^ af)proach thiir ncW 




steady-state levels monotonically, whereas in durables 
they overshoot th^ir^steady-state levels and then return 
to them. 1^ 

In order to obtain an impression of the roles p^yed 
by the varioilS labor turnover categories in a downward 
adjustment of employment^ Table 7 has been prepared. 
It contains the cumulated deviations from the initial 
steady states of the various n^t and gross flows of labor. 
The period over which the observations have been 
cumulated is one cale^ar year, namely the four 
quarters that follow the exogenous demand reduction. 
Thus, the number in the first row and column in Table 7 
indicates that, during the four quarters after t|^ dl^ur^^ 
bance, employ nlent has fallen by a total of 709,M0 below 
its initial steady-state level and the other numbers in the 
first column should be interpreted sijnilariy. To obtain 
an impression of the relative import^ce ^f the various 
labor turnover categories, the numbers are presented 
also as percentages of^^A^. Thetfollo\^ng chag||ter- 
istics 6f the evidc^ittce in TSnble 7 should be^ no^. In 
version T of the model new hires decline by more tfian , 
the net reduction in employmeqt in both industry 
groups. But this decline is offset by substantial reduc- - 
tions in quits aiid other separations, so that the esti- 
nriated linreplaced attritions are pnly 15.6 percent of 
-A/V in durables and -13.5 percent in nondurables. 
Layoffs rise subs^ntially ^^d are offset only partially 
by increaises in rehires so that the estimated displace- 
ments are 57,2 and 69.5 percent of ^^j^ for durables 
and nondurables, respectively. The error^ that is the 
tiifrerence between AN md {Nfl+RH^^^ is 
^^-2 percent for durables and 44 percent for nondura- 
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tablar > ' f 
Cumulataci. Oavlatlona from initial Staady «ta 



Durables 



Version I 




#0 ^ 

A/// 
/f// 

0 
D 

L-RH 
,Q+D-NH 
NH+HH-L-^ 
DISB 
ATTB 



ThoiisaiKls 

-709.8 
-873 ."I 
273.8 
679.7 
-653,6 
= -128.7 
40.V9 
110.8 
-516.7 



Peroent 
of -AN 

100.0 
-123.0 
' 38.6 
■ 95.8 
-89.3 
-18.1 
. 57.2 

i5;<; 

-72.8 



Venion U 



•^Nondurablcs 



Thuusandit 
-708.3 



-628.3 
-128.J 



404.4 

3d3.9 



Percent 
of -AN 

iOOO 



r 



-88.7 
-18.2 



57.1 
42.9 



Version I ' 

Thousands 

-374,6 
-392.1 
: 63.8 

'324.2 
-381.7 

-61.1 
: 260.4 . 

-50.7 
-209,7 



Percehi 

of -AN 

100,0 
-KM. 7 
17.0 
86''.6 
-I0|.9 
-16.3 
69.5 
-13.5 
-56.0 



Version H 

Percent 
Thousands- of -AN 



-372.2 



-383.6 
-60.6 



268.7 
103.3 



100.0 



-103.1 
-16.3 



72.2 
2.7.8 



. blc$. In versibn-2 of the model this error must disap- 
pca^. The differences 4>etween the estimate^ of -A/V, 
Q, and p/S for the two -versions of the model are 
hegUgibiy^malK The only striking differences ocoir in 
the estiAiates of unreplflced attritions, which are sub- 
stantially higher in version 2 than in version I . Indeed, 
4he entire error of version I seems to be attributed to 
ATTB in version % 
^ Forpi^ent purposes* the most interesting implication 
of Table 7 is that, despiie the very large decline in new^ 
hires/ unreplaced attritions seem to' play only a'sec- 
^ ondary role in banging about net reductions in employ^ 
ment. The reason for this phenomenon is thiat new hires 
respond to a sharp fiiU in quit^ so thAt new hires and 
quits fall in a mutually ofTsetting niaoner. lyection 3/^ 
it has been pointed^ qMt that Hainerinesh^ approach 
implies that unreplaeed attritions account for 79 percent 
of any Ti^ reduction in employment. Asju>ted, ihis"" 
finding is based on the assi^inptioh th^t theindustry's 
quo rate is independent of economic conditions within 
the industry. The Hndinggf the present research is that 
sucii~a» assumption can substantially bias the results. 
The numbers in Table 7 suggest, by contrast to Haifl- 
erme^h^s, that the fall in quits may prevent unre- 
placed attritioiw from bringing aboi^t a large proportion 
of any net reductjoji inemployhieni|^ these, 
estimates unreptaced attritions am6ilnt to, at most, 42.9 
percent of r-A/V. Although no finality is claimedWthe 
present results, they do suggest that quits puglPto be 
allowed to respond to changes in^m>noniic conditions 
whhin the industry in fiitufe investigations q| tabor 
turnover, especially if they are aimed at obtaiijte esti* 
mates of unreplaced attritions and displaceftious. 



4. Conclusioni 



In the research undeflying this-paper an attempt has 
been made to estinoate the displacements and unre- 
placed attritions that must be expected to occur as a 
result of exogenous reductions in the demand for -an 
industry's output. Such reducti0ns7nay.be caused by 
many factors, including trade liberalization measures 
and the ensuing increase in import, penetration,, the 
effects of which are of particular interest in the present 
coqtext. 

Parts 2 'and 3 of this paper contain the general Concep- 
tual frametvbr^ of the analysis^ a description of the time 
. series data»,and the result of the construction, estima- 
. tion, and simulation of the model. The main conclusion 
of thj^-'analysts is that uhrepla<;ed attritions niay not be 
as /important 'ih bringif^ about net', reductions in 
^:ftmnloyme^t as is sometimes stiggested. Althotigh firms 
cut Vieir new hires drastically when demiild fall^ this is 
ily caused and offset by substantial reductions in 
vtmintary quits. Inother words, since attritions fall with 
demand conditions, attempts by firms to effect net re- 
ductions in employment through unrepltiied attritions 
tend to have only limited success and the primary 
method of reducing employment t^es the form of dis- 
placementis. * 

It seems that the. time series data oh tabor turnover 
have not been analyzed pre vi^u^ly with a view to ob- 
taining estimates of displacements aMttunr^plaiQed attri- 
tions. The estimates presented in this pifiper should, 
therefore, bt regarded as. a first attempt at generating. 
. quantitative information that has potentially important 
implications for economic policy; A number of obvious 
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9lt^$^ for fl^nher rescttrch suggeftflhemsel vea. The con- . 
ccptimiyrtiDicwork rtiight be chmiged. Following Mbr- 
tensen (17] and Pencavel LI 2], it might be assumed that 
the typidU firm^controU/its jqui\s through its rehitive 

' linages; The rchi^ cquattoh, wWchcuirentiy yie 
satisfactory empirical results, sK^td perliaps also be 
specified difTerently. For the empirical estin^atioii^ dif- 
ferent functional forms and ^different econometric 
iTiethods coiild be tried rn an effort to improve the, 
results.. Finally « estimates of displacements and Unrc; 
plae^d attritions' shojuld be pbtaine(j for industries that 
are^ smallec than total durable and total nondurable 
gOGKis industpes*. DisagjKregatioh seems to be especially 
desirable^ bccau^^at highly aggregated industry clas- 
sinbations much^labprturnoyer i^ intra-lhdustf$^ turn- 
over and, asrhds been pointed out in pact 2 of this 
Mper, such intra-industry turnover, to the extent that 
NHi > 0, tends to bias the estimates of displacements 
and unreplaced attritions. As discussed in part 3, the 
model has been fitted to twenty-two additional man- 
ufacturing industries and the resMlts are being anmytad 
currently. As has been found by Nadiri and Rosen [1^1, 
however, the same model of factor demand does not 
perform equally well at all levels of aggregation and, 
Keifce, some industryrspecific modeling may be neces- 
smY. It is hoped that futurV research will provide infor- 

- mation on the reliability of the currently available esti- 
mates of displa<;ements and unreplaced aUHtions as 
wcU as on the source of any intra-industry differences in 
the relative Jtnportance of displacement and unre- 
pl^cc^d attritions las a means of reducing eVnployment. 

" • . .. "*>.*■■ 
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' Introduction 

A particularly sensitive current policy Issue is the 
* effect of changes in tariffs and quotas on employment 
wand earnings. This study examines empirically some of 
the eflfects of a permanent labor displacement that 
might result from changes in international trade policy. 
3pectfically, this paper presents estimates of how job 
displacement would change the long*term earnings of 
workers in eleven indtistries, and relates the findings to 
industry characteristics sb that they can be projected to 
industries not directly studied. The study described 
here was designed to assist in determining industries in v 
which trade liberalization would impose largelossea on 
workers^ ^ ^ 

The results show that average prime age male woik- 
ers siifTer substantial losses of earnings in industries 
Where the normal rate of labor turnover is low and; 
prime age males 'make up a'hig^ percentage of the total 
labijyr force. These industries also^end to be high-wage 
industries. 

• pispla(:en^t fpoouthe auto and steel industries is 
, estimated to reduce earnings o^y a six-year period by 
about 24 percent/ and by alnJK as much in several 
other high-wage industries. The%stimated loss in low- 
wage industries wis very much smaller, averaging 
about? percent: lniH>me cases, such as cotton Weaving, 
no appreciable lossi could be detected. 

The nMthodolo^ and data used in tlie study were 
apfthed^^Uer in ^manin how the earnings of steel 
workers would NflAiange if they 4ost their jobs due to 
jfavori competim>n [3]rThat study used data drawn 
from thft Social Security system's Longitudinal Em- 
ployee-Employer Eteta (LEED) file to examine both 
eanung;^ Idsses per vforkier and the number and charac^ 
teristics c^ workers displaced under a range of cir- 
cufnslances, for jpnoups of workers who race, 
age, and prior work history! iVe found ttt^he earning 
losses for most groups of steel workers Ibuld be quite 
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large, totaling as much as $17,000 over%i(iven worker's 
lifetime. We found that, although any worker losing his 
job w0fKI pay a high price, comparatively few workers 
. would be placed in this position as a result of trade 
liberalization. • 

This study extends our earlier wdrk^i^^tf her indus- 
tries, providing estimates of how much the edhiii^ of 
displaced workers would be reduced. /^.The basic prpce- 
dure used was to measure the earnings of woricers^^after 
they permanently left an industry during an employ- 
ment reduction. Therfe earnings were .then Compared to 
the earnings of similar- Workers who were not displaced ' 
^uring the employment cutback. 

Although we are int«jr«rsted in losses resulting from an 
employment reduction induced by trade liberalization, 
the employnient reductiODS we exanuned were due, in 
most cases, to other cajises. The size of the loss de- 
pends on the value of human capital lost and on th^ 
costs of searching for a ne>v job, biit not on the reairpn 
an employmeint reduction is made. The findings ait thus 
relevant for considering how reduced lajMr demand 
affects a worker's earnings, whether the reduced <ie- 
mand is due to import penetration qr to other f)K:tors 
such as chapges rh technology or gavemment'/egula- 
tibns sdpi as pollution control. r 



Dei^nltions 

In the. follQwing discussion a number of tenns with 
precise meaningtkr^ used repeatedly. The objective ofl 
' the study is to measurethe effects of reductions in labor 
demand on khe earnings of workers in .industries likely 



*Thi> paper is baaed on Louis S. Jacobson "Earnings Losses of 
^ O CNsplao«d ftoffl Manu&cturiitg Industries," ILAB TA-1S 



^ 'Tht sxccl Study was mats complete tti exaimomg earning^ losses. 
ThUt study measured how losses were afTMciUly workera* age and 
tefttire, and hy ecdhtenic conditions in the jkvoffcers* local labor 
market. It also handled the basic data somewhat dU^ntly . Wort* 
were grouped based on changes in steet emptoyment by pfant 
imr than by Standard Metropolitan Statistical Area (SMSA) and 
anir^ different years were examined. Nevertheless; the re- 
salts frotn the steid industry^when redone using the methodotogy de- 
scribe^ in this paper>fere>lrikii^y simflar; thus, enhancing our 
confidence in the resiBtajpreseiited here. 

4.: - . ■ ■ ■ .. 
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to be afToGted by increusinfi import pcnetratioa. f.'urn- 
Ings loss it the difTerence between what ti worker actu- 
ally eamt ^er demand has fallen and what he would 
have earned had demand not fallen at that tim*^* 

To^meaaiire eaminis tosses, we compaffe the eamings 
of workers who are adversely affected to the earning^ of 
workers who are not affected.. We make a basic distinc- 
tion between workers who permanently leave an indus- 
try in a year when labor denruind is falling and those who 
do not leave in that year. Workers who leave are called 
leavers , tJjpse who do not leave are called stayei's^ 

Some fellers would have left because of illness, ti^s* 
charge for cause, or to search fof a better job, even\if 
there had been no employment reductions. Such leav- 
ers are called a//n7/ofii. Workers who leave an industry 
permanently and wpuld not have done so in the absence 
of reductions iniiwor demand will be called displaced 
workers.* These displaced workers are the principal 
focus of the study. 

To nieasure the earnings losses of displaced wcfrkers, 
vte should compare their postdisplacement earnings to 
the earnings of similar workers who were not dis)>laced. 
The data did not allow us to distinguish which were 
attritions, however. Insteadt losses displaced work- 
ers were estimate^by measuring how earning Changes 
differed in groups of ieaven that contained 'different 
proportions of displacements and attritions. 

We Were i^le to identify two grOupsyOf workers who 
permanently left each industry, On& group Included 
most of those displaced but also tnclvd^d some attri- 
tions. The other comprised mostly attritions but in- 
cluded some displaced workers as well. 

Ey assuming that otherwise similar attritions in both 
groups had the same earnings, and that otherwise siniS- 
lar displaced workers in both groups had the same earp* 
ings, and by estiniating the probability that a worker 
wduld be classified §i8^ attrition, we could th^^n sub- 
tract ^ effect of attrition on the earnings ctf the group 
.contafflng most of theJlisplaced workers; the remain- 
der wouJd then be a measure of the ^u^ngs loss due to 
displacement alone. ' ■ . ' ■ ^ 

The two groups wene it^ntififd by dividing workers 
in each industry oitthtf basis of whether employment in 
the industry in the worker*s SMSA was riisihg or falliftg. 
in the year of separation. An SMS A with rising industry . 
employment be called a rising SMSA. An SMSA. 

niie disptacement and attritkm concept/ used in diis paper are 
not analogQUS to ftut rtiord msual bLS turnover concept of layoffi 
and qaiu* As neaaured by SIS, dl but abdut 15 percent of lay- 
offs do not lend to a pennanent teavation. We cannot even con- 
akier aO nermanent layoffs as dinmcemeiitSr since some of these 
woffcers wouM have leftlkityway Wd shoutd be consklered ^tri- 
ti6ns. Similarly, qiuts measured by BLS exclude «irorkers who leave 



with falling industnTcmployment will be culled uJalliriK 
SMSA, Jhu%s ih^ grbup'O^ leuvers in SMSAs where 
employment wat increasing (rise-irai^ers) were less 
likely to be displaced workem than the group of Jeavers 

SMS As where in tha aggrqpte firmer ore redtictng 
employment {falNeavrrs). 

The measured loss in earnings for (all-leuvcrs proved 
to be a reasonably accurate estimate of the loss due to 
displacement alone. Losses estimated by s.ubtracting 
the efTect of attrition from the weighted average of 
losses did not add much^ useful information because 
tijey were subject to a very large measurement error. 
They did, however, suggest that using the toss esti- 
mates for the group with comparatively more displace- 
ments« without cprrecfihg for the inclusion of attritions, 
tended to underestimate slightly ^he loss due to dis- 
placements^aldne in high* wage industries, to overQsti-. 
mate the loss in lower wage industnjes, and to estitniate 
accurately the loss in industries in the ngiiddle of the 
earnings distributioi|. , 

The following dttipiusston Will describe in greater de* 
jtaif how these results *were obtainedi This will be fol- 
lowed by a disTcussioh of possible underiying determi-. 
hants of these results. 



Measuring Earnings Lbssos 



EKLC 



xklent» iUrtess, or dischafie. This probably accounts for 
M-diirdof attritkms. , , * * . 



In order to measure*what the earnings of workers who' 
recently separated from a givenlndutlry would have 
been had they not left r$ comparison grbu^iy^f'lstayersin 
the same industry is statis^ally matched to the leavers 
sb that earnings potential is distributed idenlicalfy^'^ 
tween the two groups. Then the eahitiigs of these two 
groups are comparted oyer, time* . \ 

Although many previous studies have examitted |the 
earnings losses of workers, few, if any, use a compari* ^ 
son group {2]. Mostly, the measures of earnings losses 
are based on * before-and-afier coini|^arisons' among 
those losing their jobs. This procedure may be accep t^ 
able in industries, where age-eammgs profiles are flat 
and sppcific human capitat is not important, but it can 
leadto very misleading results /Iii ttte industries studied 
here, a befofie-ai^d-aftejr con^pari^on among leavers 
w|pld undeM^mate the total loss, since earnings of 
very few of tMw workers are reduced below presepara- 
tion earnings for niore than a year or two. 

Also^ because a before-and-after comparison gener- 
ally shows on^ a sliort-lived effect, it is hot^pdssible to 
estimate the pcnnanence of the loss and the nature'^of 
the Acovery process. • / . • \ 

The methodology for measuring the loss econometric 
cdly was derived from our previous woHc on the steel 
industry and recent attempts' to measiu^ the impact of 
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^ mUnpuwcr irulning on earningti. The anlyfiU is buHod on 
a simple MUtorcgiT»»ivc model of earnintn determina- 
tion. »dm€ti/nt!ij;alled an eornfng^ gerter^ting function. 
Equation (1) shows one apecification for this (Unctipn 
aJeiOgned Iabe44p|4ie4^^ fiice-«ex 



gpiiJpH. 



(I) 



where Yi is earnings in year iind D is u dummy vart- 
"iibje equal to one if an indiviJutU wa:^ duiplaogd ill year 0. 
^ equal tt> zero otherwise. f ^ 

Figure I illustrates the comparison being made ustpg 
the autoregrcssive earnings Aipctton. The soHd line rep- 
^ resent?^ the actubl earnings of workers displaced in year 
zero. The dashed line represents the eilrnings of work- 
ers whose prior earnings patterns were identical but 
who were^ot displaced in y^ear zero. The vertical dif- 
ference between the two tines represents t|tic earnings 
loss due to displacement. 

The two curves also illustrate how a loss measure 
ba^ed on a b^fore-amJ-after comparison can lead to 
systematic underesCimat^s of the actual loss. The 
aggregate fuss, measured felative to a comparison 
gFoup. is equal to the area>et ween the two ciiryes. The 
earpihg^ loss based on a before-and-after comparison is 
only the area bounded by a hofizontal line drawn 
through the earning level just before the stact of year 
zerp'and the line describing the actual eamiAgs of dis- 
^^laccd workers. ^ . 



<n th« abMrto of ditpitcMnvnt 




^ FIgur* 1 

■Compariaorv of Earnings of Olapli 
Workara and Workiara Not Diapl 




Although studiffft of manpower training frequently 
rtcognizt the importance o|Lusing an appropriate com* 
.parifon group in measuring earnings difTenfnces,. this 
particular formulation has only been* developed re- 
ccntlyforusei^nth Socm^SeOutily earnings data sitnltu? 
, to the S(Kia1 Security data used here. It is more com- 
moA to use vKriables suc5 age, education, ixcupa- 
tion^^and marital status ^to contfoNfor difTerenoes in 
earnings potential. Shefwin Rosen and others haVe ar^ 
gue(|« however* that ''previous earnings patterns must 
be among the most powerltil controls for reckoning 
earliings opacity, being the end result^of the (hun>an 
capital) accumulation^^process- itself ' f4, p. 37). Orley 
A^henfelter has sh^wn, in a recent paper [t]. that the 
^functional form is ftjily consistent with what is knowh 
about the shape of the age-jncome profile and that under 
rea^onible assumptions, the formulation is also consis* 
tent with a Beckef^-Nf incer type model of optimal hurnan^ 
capital accumulation. 

' Most importantly, this approach produces^ >y hat are 
generally regarded as ilic rtiosf accurate estimates onhe 
impact of n^ahpower training available to date^ In par- 
ticular, by comparing earnings triu^ctories pm^r to en- 
tering a manpower t|nuntng program, Ashenfelter dem* 
onstrates that this liethodology is accurate in statisti- 
cally .matching a trainee and comparison groups^a thie 
pretriiiAing period, even though the sam^^fes are drawn 
Yrom very different populations^ HiTClSmptuison group 
included a random Maniple of all workers covelred by 
' Social. Securify. 

Jfi^ In thi$ work, the comparison gt-oup for workers dis- 
placed from & given industry is sgjifcted from dlher 
workers In the samelndustry^^^^ffditional informdtion 
about thi age and job tenuj^of workers is used 4o 
control for differences ^tween the^groups of separa- 
tees and comparison groups of stayers. The estimated 
eithiings difFpi^nces should, therefqre^ be consider- 
ably more ocqdrate . ^ ^ ^ . " ' 
' Modificadon of tf^s basic autoregrcssive ei6-nings 
function (equation ( I )) is required because , as ^iscuased 
earlier; ther^ is oo simple way of determining whether a 
. worker who separates from an industry Ps displ&ced or 
leaves du^o notmil attrition. Even if it was known 
which workers were faid off* it would not be correct to 
assume that, ail such workers were displaced * Many 
workers with a high prot)abUityK>f beihglaid off would ' 
have left anyway in (heMbienCe of layoff.^ 

For instance J re6ent|y hired ydUog workers ai:e very 
likely to. change jobs in any event Thc« workers, 
however* are pnfcii^ly tHose most likely .t^i>e laid off ' 
when employment miist be reduced. ^ 
Because subseqiufnt earning trends of displaced 
^ workers may be comiderably different from the earning . 
trends.dr workers leaving^due t6*attrition« it isnessential 

a:: " ■ ■ • . 
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to determine how our resuUs are affected by this poten- 
tially complicating factor. '^W'^- 
To identify losses due to di^lacement from a^en 
industry, the sample of workprs emplo^d in the indus- 
try in. year zero was divided^on tt^ basis .of whether 
emproyment in the worker's industry was. rising or fall- 
ing in the worker's SMSA4n the year of separation. 
^This produced four^groups: 

Fall-Leavers : those who separated from the industry, 
in a year when industry employment in the SMSA 
was falling ,4 

Rise^L^yers: thosfe^who separated in a year when 
industry employment in the SMSA was rising or un- ^ 
changed ' ^ 

Fall-Stayers: those who remained in the industry 
when industry employment in. the SMSA ^was fall- 
ing [ . 

Rise-Stayers: those who remained in the industry* 
when industry employment in the SMSA was rising 
or unchanged. 

The earnings of fall-leavers and rise-leavers follow- 
ing separation represent different combinations of th&^ 
earnings of workers who left due to both attrition and 
displacement, as shown in Figure 2. Equations (2a) and 
(2b) show the distinction more explicitly: 



(2a) 
(2b) 



where 

•* • 

rA 

a = 



= average annual earning^ of fall-leavers in 

any year following separation 
= average annual earnings of rise-leavers in 

any year following separation 
= average annual earnings of workers leaving 
due to attrition in any year following sep- 
aration 

= average annual earnings of workers dis- 
placed in any year following separation 
= proportion of fall-leavers leaving due to 
attrition 

proportion of r\se-Ieayers leaving due to 
attrition. 



We now makeltwo crucial assumptions. First, we 
assume that, ' holding personal characteristics and 
workers* histories constant, a woricer leaving a par* 
ticular industry due to attiition wtU have the same 
^^amings, irrespective of whether* industry enlplbyment 
is rising or faUing ui> the S'MSA. Second, we assume 
I v< le "Condition holds for all displacement. Thus, 
iERJCm in equation p), equations (2a) and (2b) can 
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be soly^d simultaneously for Yo in terms of a, /9, K/r^, 
and Ya^. 



-I 



(3) 



Smce Ypi, and Yrl are observable, we need to esti- 
mate only a. and jS to determine the earnings of dis; 
placed workers.^ To do this, we make the assumption 
that, controlling for worker characteristics, the prob- 
ability of leaving due to attrition is independent of 
whether employment in a particular industry is rising or 
fpdling fh an SMSA.^ The observed number of workers 
leaving an industry in rising SM[^s divided by the 
total number employed iii the industry in rising SMSAs 
(NrJNr) is a good measure^Of thfe probability of 
leaving. This fraction times 0 is an estimate of the 
probability of le&vjing due to attrition in both rising and 
falling SM$As. a is the proportion of fall-leavers sepa- 
rating due to attrition. It equals by definition the prob- 
ability of leaving due to attrition times the number of 
risers divided by the number of fall-leavers. This rela- 
tion is shown in equation (4). 



(4) 



where 



7 = 



RL 



R > 



Jfl 



9 



V ^is'assumptionjLprobably an oversiniplificatioR. To some ex- 
tent, the age and teiifK specific attrition probabilities wiU be affected 
by changes in the probability of finding a better job which will , in turn, 
b^ associated With cyclical swings. The effect^y not be intporl^Buit 
here becsfUse^the observations are cross-sectional and the relative 
retums'finom job change may not vary much $^s^ SMSAs. In addi- / 
tion, there may be a systematic relation between^rhanges in cmjAoy-/ 
ment jn an individual industry in an SMSA and changbs in g^ncnd 
business activity in the SMSA. This would tend to eqtialize relative 
retunis of leaving a specific industry in falling and rising SMSAs. 
There little empirical evidence bearing on the accuracy of the 
assumption. In particular; the cyclical sensitivity ci the BLS qu!t rate 
n/ay be due to changesin the agc^and tenure distribution of thof^e eili- 
ployed rather than changes in the age and tenure specific quiti)ropen- 
sities. IP* / 
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Substituting equation (4) into equation (3) produces 
an expression for the earnings of displaced workers 
Yo. in terms of Kfi., Yf^i, and y, all of whi^h can be 
estimated empirically. This ^ expression js shown in Earnings^t = 
^quation (5). 



1 



FL 



RL 



(5) 



Finally, we can transform equation (5), expressing 
Yd as a functipn of Ypi alone plus an adjustment factor. 
jhis is done by subtracting [yl(\ ->^Kfl from the first 
right-h^nd term and adding it to the second right-hand 
term of equation (5). The transformed equation is 
' shown in equation (6). 



equation (8) was used in the ecpnometric estimation of], 
earnings losses.^ 



Qq + cii Earnings-Mi ^ a^Earnings-M^ 
+ a3^arningS'Hf3 + a^ Age, -h a. Tenure 
^ a^Race + 6,'r63 + K64 + r65 
+ d Fall-Leave -h Cj Rise-LeaW H- 
Fall'Siay + (rf, Qsepl + Qsep3 
^diQs^P^) (8) 



/-O, 1, 



5, 



where 



(6) 



^ The ^earnings of fall-leavers would provide an ade- 
quate point estimate of the e^ings of displaced work* 
ers if either y were very small or the difference \n the 
. earnings of fall-leavers and rise-leavers were small. In 
both .instances the adjustment factor shown in equation 
(6) would be extremely small. ^ 

Measuring the earnings of displaced workers is an 
intermediate step. What we want to measure ultimately 
is the earnings loss of displaced workers. To do this 
we must subtract the earnings of a ^mparisoh group 
of workers iv)t displaced from the Earnings of dis-, 
^ placed workers. ^ , ^ 

Either fall-stayers or rise-stayers could have been* 
used as a comparison group. It turned out that the 
earnings of workers in both grxiups were very stifiilar; 
the^eamings 6f fall-stayers were slightly below thq^e ftf 
rise-stkyers in the year separation occurred. ProbablyV 
this is because fall-stayers are morfe likely to be 6n-^ 
short hours or temporarily laid off in that year. Fall- 
stayers were' chosen as the comparison group based on 
the supposition that displacements dOe to trade liberali- 
zation are likely to be large only when an industry is 
depressed anyway. The stayers in a trade impacted 
industry would therefore probably be more like the 
fall-stayers thafi the rise-stayers. 

To calculate the losses L/> of displaced Workers, the 
earnings of fall-stayers were subtracted from both sides 
of ec^atioh (6). This producecj^equation (7): 



Earnings-i =s Average quarterly earnings in year i 
(year i =0 is year some workers lefl ; 
year /=Af 1 is one year before dis- 
placement) 
= Age in years as of year = 0 
= Tenure since 1957 in quarters as of 
year = 0 

=:,Race dummy: 0 = white; 1 = non- 
white 

=s Dummy variables far actual year 
some workers left (Samples for four 
years are pooled. Y62 is omitted.) 



Age 
Tenure 



tace 



Fall-Stay. ^ 
Rise-Leave, } 
Fall-Leave = Duynmies for four subsamples— 
workers either leave in year = 0 or 
stay in year = 0, and are either em- 
ployed in SM SAs where industry 
employment fell or did not fall in 
' year = 0 (ftise-Stay is Emitted). 
Qsepi ^ Quarter of separation in year = 0, 
^x* dummies, (^^^-pl is omitted.) (These 
variables, are enclosed in^ paren- 
theses because regressions were 
run both with and ^thout th^fse 
' variables.) 



(7) 



where 



h = -V^i -Yps). ^ i = D^ FL. RL. 



The first four terms in the equation incoiporate 
the autoregressiye earnings-generating function shown 
in equation (1); These i^ariables, together with age and 
tenure, control for differences in human capital. The race 
variable is included to take into account the possibility 

slightly different estimating equation was also used. This equa- 
Uon c^sed ^ and tenure dummies with the Mi-rise, stay*leave 
dummies in ottier to nyfumre how eamingii losses diSt&r^ hy Afwf 
tenure as well as by iodiAtry. The small sample size of many aoe- 
tcnure groups, however, made accurate n^utcment difficult,. Tiie 
pmiaiy vah^ of these reg^ssionH was that they showed that differ-, 
ences m theavetage lossesacn?^ industries y^rt not due to differences 
m the age and tenuite distnbution of the industries' work forces. 
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that the earnings-generating function is different for^ 
blacks and whites. In part« this difference may t^e a result 
of eHscMfnination. ^ . * 

Tt)e year, dummies are required becau«e leavers and 
stayers in four separate years, 1962—65, were> pooled 
in the recession to increase the sample size and there- 
by improve the statistical ajccuracy of the results./There 
•^was considerable variatimi over time in industry em- 
ployment 'within each SMSA. that is, a falling SMS A 
in one year had an equal probability of being a rising 
STMSA the next. This limited the possibility that SMSA- . 
specific characteristics rather than differences due tp 
attrition and displacement were responsible for differ- 
ences in earnings of fall-leavers and rise leavers. 

The 1962—65 period was chosen because a substan- 
tia] period was needed in ord^r to trace the earnings 
pfittern following displacement. The year dummies thus 
control for systematic differences jn' earnings during 
1%2^65 due 0 changes either in productivity or the 
inflation vatGLJoycr time. The quarter-of-separation 
dunimies adjust the, losses to reflect separation at the 
beginning of a' calendar year. This is particularly 
important in the year of separation. 

The Ci . C2 , and coefficients measure the earnings 
difference between fall-leavers, rise-leavers', and fall- 
stayers, respectively, and rise-stayers (Yi-Yf^^). Equa- 
tion (7) caii be expressed in terms of these coefficients as ^ 
shown in equation (9) 




(9) 



Industry and Worjcer Selection 



r The' methodology described in the previous section was 
used to estimate the earnings losses of dispja^ed work-<^ 
ers shown iI^Fif ure 1 . The industries are listed in order 
by average" earnings of worlcers before, leaving. They 
were chosen to represent a diverse^group of manu- 
facturing industries. The wide range for each industry 
characteristic included in Table 1 indicates tha^ tjiis 
effort was reasonably successful. Selection alsoTeqiiiro^.v 
that the industries have: (a) a wtde'geogr^phic^istri^^f^ 
bution to improve the dispersion of^mployment cnknges f 
across local labor marJcets and^tKus increase the accu- 
racy of the fall-rise breakdowl^; (b) larjse declines in 
employment, to prckiuce as large a sample of fall-leavers 
as possible; and (c) substantial import competition. 

The size of the average loss was estima^erd for each' 
of six years following displacernent usin'g equation (8) 
for all workek^meeting the criteriia shown in Table 2. 
The first critenbn limits the sample to workers wtio 
were permanently attached to the industry before the> 
were displaced. The second criterion insures^that each » '\ 
worker can be classified as a riser or faller. The third 
criterion, including work histories of*prime-age males 
only, is designed to limit the study to workers least 
likely to .withdraw from the labor ibrce. Labor force 
withdraw^ creates the very difficj^lt problem of e'tel- 
uating the monetary value of nonmarket time. The fourth 
criteriqn is eclated to the third: Once the group studied 
is limited to woilcers unlikely to withdraw/from the labor 
force, a year or more of no reporte^l jbamings most 



Table 1 ^ > / 

Worker Characteristics by Industry 



Industries Studied 



L Petroleum reflning 

2. Aerospace 

3. Electronic compoqf^iU^- 

4. Television receivers 

5. Steel 
6..^utomobiles 

7. Meat packing 

8. Toys 

9. Women's clothing 

10. Shoes 

11. Cotton weaving ^ 



y Average Earnings, of 
Prime- Age Male Leavers 
(in 1964 doUars) 

$7,677 
7.132 
6,338 

V ■ ' 5,874 



5,712 ^ 
"688 

20 ■ 
',670 
4,670 
3,824 
3,705 



^6 



Prime Age (23 -53) 
Meifiis as a Percent of 
Tojp Employment- 

66 
68 

36 J 
72 . " 

• ^ 

34. 

10 

26 

38 . 



imL, 



Primi-Age Male 
Attrition 

1.^ 
4.2 
4.5 
10.6 
1.9 

1.6 • 
1.5 
11.9 
5.8 
9.* 
8.0 
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Tabia 2 

S|[faetlon Critaria 



L 



1 . Employed at least three consecutivj^ quarters in the 

. designated industry and employed.atlfeast one quar* 

ter during the period 1962-65. 
s 

2. Employed in one of 229 SMSAs (Refined in 1967. , 
'3."^ales^age 23-53, in above year.> 

4. Reported earnings each year 1960^70. * ' • 



probably is associaited with work in uncovered employ- 
imnt, which is primarily self-employment, agricultural, 
and government work, incapacitation due to accident 
or illness, or afeportin^g error of some type. If work- 
' ers in these categones were included in the sample? it 
^would lead to serious overestimation of the earnings 
loss. The fact that ^me displaced workers who were 
includ^ in the sample m^ay work part-time in covered 

«>loyment but full-time in un<iovered employment 
ins the losses may still brilightly overestimated, 
able 3 shows the size of the samples for each of t)ie 
^ /'^'tbur su^roups in each industry, based 9n the criteria 
,d1scussid in Table 2, and the estimated value of y 
based on eqtfation (6)/ We will calljj£.the probability 
of leaving the industry, in a falling ^MSA, due to attri- 
' . tion. This is strictly true only jf ^ = 1. 

|n all cases, the sample size of the ^tayer groups is 
large enough to ensure an , accurate measure of their 
e4mingB, which is assumed. to represent what leavers 
^ would nave earned had they stayed. A nipng' leavers, 
howeverv there are several cases wh^e the samples are 
fairly small and estimation of lossespr^bably is, less 
precise. It is somewhat surprising that the number of 
falMeavers is not greater, particularly because a major 
^ criterion for including an industry in the %tudy was that 
it had expenencecLsubstantial employment reductions. 
Even in shbe manufacturing, which is generailiy re- 
garded as a^prime exaiftple of a declining industry, 
only slightly more than 50 percenyt of the workers were 
in SMSAs- with employment declines.^ 

It al3o appears that in some cases, such as toy manu- 
facturing and cotton weaving, the reductions theniselves 
are not severe in a single labor market but are widely 
dispersed. For these industries, the sep^uation rate is 
only about 15 percent higher in SMSAs where industry 
ef)||»lDyment fel> than where it rose. . 

The results for the steel ihdusti^ appear atypical. The 
proportion of workers in SMSAs with falling employ- 
ment is higher than for btherjndustries and the.rate of 
leaving falling SMSAs Tower. On close inspection it was 



discovered that the unusually heavy concentration, of 
- steel workers in Pittsburgh SMSA (one-third of all steel 
workers), couked with the fact that employment in Pitts- 
burgh fell byfvery small amounts in three of the four 
years, was resp^sible for these results. For instance! 
the employment reduction in 1962 was only about V4 of a 
percentage point. ThisYaised thetotal numl^ of workers 
in falling SMSAs and made the separation rate for fall- 
leavers appear unusually low. . 

The small obsery^ employment reduction resulted 
from aggregating across the steel plants in Pittsburgh, 
• ^ some of which were increasing employment while others 
were decreasing employment. Fortunately, our previous 
work oil the iiptl industrj) penflitted us to disaggre- 
gate employment within SMSAs. The disaggregated 
data wa« used to' estimate the value of y for the steel 
industry ^hown in Table 3. 

Estimated Earnings Losses 

Ta^le 4 shows the annual earnings loss. Averaged over 
the,ffrst six years following displacement, for fall- 
leavers compared to fall-stayers and rise-leavers com- 
pared to fall-stayers./ThexasesT wherd the loss is an. 
earnings reduction is indicated by an unsigned num- 
ber. Negatives denote the few cases where the 'Moss' ' is 
actually an earpings increase. The stiandard error of the 
estimates over the six years is shown in parentheses. 

The losses of the fall-leaveri are substs^ial and sig- 
niflcant^ difTerenT from zero in fiVe of the eleven in- 
dustries — oil, ^rospace, steel, auto, and meat/ As 
shown in Table l/these industries are amoftg the higher- 
wage industries and employ the highest percentages of 
prime-age males. 

In industries where rise-leavers suffer large losses, 
. fall-leavers also tend to h3ve large Josses, and vice 
versa. The losses are substantial and statistically sig- 
niflcaqt in four industries. The pnly industry where 
fall-leavers show a statistically signiflcant loss, but rise- 
leavers do not, is oiL This is probably due to the 
very small sample of rise-leavers in the oil iiidusti^. 

The fact that rise^leavers show losses in all but ^e 
industry is wcfrth comment.^It i$ likely that these work- 
ers are almost all attritions! Although attritions in-) % 
elude some worker"^ who'quit to take a better job, the 
evidence ^suggests that this type of attrition is fela-^ 
Jively rare and the predominant reason' for leaving in 
the absence of a firm's desire to fower employment 
As a mismatch between a worker's tastes ariti abilities 
and what employees require to perform a job. This 
explanation is also suppoited by the finding that rise- 



ERJC 



94 



Part Two: Labor MarRot-AdJuatmonft' 



•Tabl«3 • , 

3ampla Six* for tha Four Subgroups in Each Imluatry and Eatlmatad Probability of Laaving Dua to 
Attrition 



t 

N 


Oil 


Aero- 
space 


Elec- 


Rf'ceivers 


Steel 


Auto 


Meat 


Toys 


Women's 

Clnlhinn 






1 . Rise-Stayers (RS) 


553 


10.204 


1094 


573 


5280. 


4068 


2628 


275 


376 


359 


428 


2. Fall-Stayer}; (FS) 


169? 


5.306 


632 


ITI 


5673 


678 


1104 


229 


568 


• 387 


338 


3.' Rhe-Leavers (RLh 
' a. number 
b. % RL^lfLnRL-hRS) 


10 
h8 


-451 

4.2 


1 

51 
^5 


68 
10.6' 


105 
1.9' 


66 


4t 
1.5 


38 
11.9 


• 23 
■ 5.8 


38 
9.6 


37 
8.0 


4. Fall-Lea vers (FL) ^ 

a, number 

b. %FL^FLHFL^FS)'^ 


77 
4.4 


.394 

6.9* 


49 

7.2 


28 
, 17.6 


103 
1.8' 


68 
9.1 


1 11 
9.1 


37/ 
13.9' 


:'U5 


.:i ' 56 

12.6 


46 . 
9.4 


5. Estimated probability 
of leaving a falling ' 
SMSA due to attrition (>) 


0,4 1 


0.6t 


0.63 


0.60- . 


0.45* 


0.18 


0.16 


0.86 


i).79 . 


0.76 





*The estimate of y for the steel industry was derived from more highly disaggregated data th^ used to designate falling and i 
SMSAs. . . ' \ X V 
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leavers 'Show larger lo^sei^than falMeavers in eight of 
the dieven industr|g$. Thus, workers who leave due to 
/attrition are estimated to have larger losses than dis- 
.placed workers.* 

This evidence is consistent with the hypothesis t^at 
,the quality (amount of human capital) of displaped^ 
workers is higher than the quality of those leaving 
duetto attrition. If this'^is true» potential employers . 
may usefiijly screen job applicants on the basis of a 

niie fact Ij^at these results arc for 1962-65. a period of relatively 
high unempjoyment, when comparatively few opporttinUiesfor job 
advancement were avaOable. possibly accentuated the difference 
between rise and fall-leavers. It would be possible to test this finding 
by examining the difference over the business^cycle. 



previous history of strSng jqb attachment an^^may 
reasoriably prefer to hire workers who had been laid off 
rather than those who quit. This appears to be par- 
ticularly true in low-wage industries where minimal 
skills are required. » ^ 

LosMS Du« to Displacement \ 

We are finaUK in a positi%>n to calculate tiie loss due to 
displacemein. As showir in equation (5), the loss is the 
sum of tw6't^Fms. The first terip is the estimated loss 
of falMeavensi and the second term, which we called an . 
adjus|me»it factor, is the product of two elements. The 
first is the differences between the* loss of falMeavers 
and rise-leavers, which for simplicity we yill repre- 
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Tabla4 

Loaa of FalN-aayara and Riaa-I^aavara 



1. Average earnings loss 
, fo^ Fail-Leaver 

relative! to FalF-Srayer 
i-FL = ^FL " ^FS I -c, 

2. Average earnings loss - 
for Rise-Leavef . 
relative tp Fall-Staye^r 
i^RL^^RLpyrS^ 

Note: Negative iigns 
196^ dollars. 

r^- — 
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(300) 



413 
(713) 



Aero- 
space 

1284 
(151) 



896 
(144) 



Elec- 
tronics 

351 
V472) 



TV 
Receivers 

-269 
^14) 

if ^ 



39-?^ 372 
.(474) (383) 



Steel 

1366 

(?26) 

152? 
(219) 



Auto 

1380 
(300) 

J 

1504 



Meat T^bys 

1(^4 f 167 
(299) / (467) 

i 

\300 -36$ 
(323) (471) 



Women's 
Clothing Shoes 



274 
(631) 



554 

C74'7) 



180. 
(359) 



. 476 
(393X 



Cottdn 
-191 . 



127 
(274) 



liWiindicjue 

.-,!■ ? 



earninss gains (negative losses). Standard errors 'are showil in pareniheses. Doflar figures are in 
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jjcnt as AL\ The second is an expression that^iH^[nj|- . changes in y can create extremely large changes in the 



tion only of y. The value of the expression by wmcn 
wHl be multiplied is shown for^acli jndustry in 
the first line of Table 5/The value of . the expression 
has a very broad range, from 0. 19 for the meat p^^king 
industry to 6.14 in toy monufacturirfg; 

The difTerence' between the of fall-leavers and 

rise-leavers (AL) is shown on lirfe 2 of Table 5. A posi- 
tive number indicates that fall-leaver losses exceed 
those of rise-leavers, a negative number indicates the 
reverse. These figures are generally sma^i and arc not 
statistically significant; ' , J 

Only in aerospace ^ \ve reject the hfpo 
falMe'avers and rise-feavers suffer the 



value of the figures in row I. 

' ^FinaUy fhe loss of fall-leavers from line J of Table 4 is 
added to the , adjustment factor to complete the calcu-' 
lation of the loss due to displacement. These results 
and the standard error are shown on line 4 of Table 5. 

Sizeable losses are shown for six industries. These 
losses are statilstically significant in five cases. In 
.aerospace, steel, autos, and meat, the standard errors 
of the estimates are relatively small, indicatihg tfiat we 
can be reasonably confident of the point estimates. 
Spmewhat surprisingly, displacement is estimated to 
3^esis that / teacf to an earnings gain in five of thie eleven ipcjus- 
same losses, tries. In none of these cases, however, do the results 



This finding is a reflection of the^trong correlation ^approach acceptable levels of statistical significance by 

betwpenthelossesWfall-leaversaniJnse-leaversinthe / whicl^ w^could reasonably reject the hypothesis that 

same industry n^ted in discussing Table 4. there ui^ neither gains nor losses. It is disappointing' 

On the other hand, differences from^industry to in- that the methodology that was expected to produce un- 

dustry exist and exhibit a distii^t paitern. With only biased results docs not lead to the most reliable esti- 

two m^or exceptions, TV and toys, the losses of rise- mates. In fact, the unadjusted estimate of the losses of 

leavers become pn^cssively larger relative to thfe fall- fall-leavers seems to be far more reasonable as poAt 

leaver losses as the average earnings of the industry's estimates. This can be seen in Table 6; where the Joss 

leavers falls. ' estimates based on assuming the unadjusted losses of' 

The adjustment factors, which equal th4^oduli:ts of fall-leavers adequately reflect the losses due to dis- 

the figures on lines 1 and 2, are presentelfon line 3, placement, and the Ipss estimates using the indirect 

An estimate of the standard error of thfe adjustment procedure, ^are^shown in percentage terms. 



factor, assuming that the value of y is known with 
. certainty, is shown in parentheses. In several instances 
the standard error is extremal yjyge^. In fact these large 

considerably underestimated 



l^tandard errors may 
since tbe -valu^ of y is> 



lot certain and relatively smalL 



for the five industries that $how losses greater than 
10 percent, the results using eith'er procedure are rela- 
tively close. The correction, for attrition, therei<)re, 
makes little difference. For the.otbtr industries, except 
electronics, the correction for attritiohs is so large as 



Table 5 



1^ y/(l-y) ' 

JZ, biCTerence in the loss of 
Fail-Leavers rcla- - 
tivc to Rise-Leavers 

3« Adjusti^ffll to the loss of 
Fall'teavers to reflfcct 
displacement 
[[(y/l-y)]/AL] " • 

4.\>isp]acemenl loss 
ll^FL + [y/(l-y)](A/-)l 











Aero- 


Elec- 


Oil 


space 


tronics 


0.69 




1.70 


542 




*-46 


(744^ 


(203) 


(669) 








377 


, 607 


-78 



TV • - . • . 

cceivers Steel Auto Meat toys 

,1.50 0.82 0.22 0.19 6.14 

-641 -155 -126 -218 

(Ml) (315) (481) (396)- (663) 



Women's 



3.76 



3.17 5.67 



-280 -296 -378 
(978) (522) (398) 



(534) (317) (1137) 



"^737 - 
(962) G 



(613) 



(891 -273 
J51) (1223) 

.1 



128' -27 -45 3274 -1053 -937 -1802 
(258) (106) (75) (4071) (3^77) (1655) (2257) 



-1006 1239 1353 101?" 3441 -779 -757 -1993 
(1090) (343) (318) (241) (4098) (3731) (1693) (2275)' 



Note: Negatives denote^eamings gains/ Parentheses denote a measure of the standard, error of estimates. Dollar flguies are 
in 1964 dollars. ' 
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to be implausible. It is not difficult to see that the 
apparent overcorrection could easily be a result of even 
small measurement errors at high ys and the large 
variances surrounding the estimate of AL. The four 
figures in Table 6 marked by asterisks are all cases 
where y > pJ5 and standard' error of At is greater 
thar^l •600^r43 percent of the average earnings figure. 



^Earnings Losses over Time 

The estimates of thcjoamings loss over the six years 
following job loss is(a convenient summary of the rela- 
tive displaiicement cQsts )to workers in different indus- 
tries. It is, hpwcver, an imperfect measjure because 
year-to-year difTerences are cohcealed. As can be. seen 
in Table 7, the losses of fall-leavers in the first two 
years following displacement is substantial in almost all 
industries. The information in Table 7 also shows that 
' the loss falls substantially in the subsequent four years. 
For the five industries where the loss remains sub- 
stantial; there are important differences in the pattern 
^ in the latterperiod. 

In autosraffllpsteeK the losse!^wer^^ extremely large, 
initially, but continually narrowed and apparently were 
eliminated by the end of the sixth year. In the three 
other industries where initial losses were large — meal, 
aerospace and oil — the loss remained constdpt in years 
three through six. Losses in electronics were aJso cop- 
stflftit througlf thosft^ years, but the mitial loss wa$ 



Tsbis 6 



Psrcantagejfosses of Fall-Leavers and 
Displaced mrkera 



1. Auto 

2. Steel 

3. Meat 

•4. Aerospace 

5. on 

6. Women's clothing 

7. Electronics 

8. Shoes 4 

9. Toys 

10. TV receivers 



Unadjusted 
% Loss of 
Fall- Leavers 

24.3 
23.9 
20.0 
|«.0 
12.4 
5.9 

4.7 

M 

-5.5 . 



Adjusted % Loss 
or Fall-Leaver to 
Reflect Displace- 
ment 

23.8 . 
• 21.7 ' 
. 19.1 , 
26.5 ^ 
17.3 
.-16.7' 

4.3 
-20.0* 
73.7* 
-17.1 
-54.0* 



11. Cottpn 

. *tlMicates4i|diutries where -y > 0.75 and the standard error 
of AiL is greater than L600. 

1 

. Q ■— : 
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Table 7 

Earnings Ltotaea of f all-Leavera over Time 



' Industrie}! Studied 

L Automohilcs 

2. Steel 

3. Meat packing 

4. Aero!(pa^''e 

5. Petroleum refining^ 

6. Women's clothing 

7. Electronic 
componenls 

8. Shoes 

9. Toys 

10. Television receivers 

1 1 . Cotton weaving . 



Average 
Percent^e 
Loss Firsl 
2 Years 

4S.4* 
46.6* 

23.6* 
12.4* 
13.3 

8.3 
11.3 
16.1* 

0.7 

7.4 ' 



Average 
Percentage 
Loss Subse- 
quent 4 Years 

15.8* 
12.6* 
18J* 
14.8* 
12.3* 
2.1 

4.1 

-2,7* 
-7.2 
-11.5 



*Dcnotes lossscslimaie is statistically signiflcant at the 5 
percent Jevel. Negative indicates gainst 



L 



small,** Apparently there is a^ermanent earnti^s re- 
duction for workers in these ind^tries. This mAs that 
the total discounted valuie of ine loss is larger in these 
incfustries and snialler in the steel and auto industry 
than the undiscounted average loss figures suggest. 



Generalizing the Loss Patterns Across 
IndOstries 

A key objective of this study wa^ to uncover systematic 
relationships betvyeen^'ndustry characteristics and the 
size of the earnings losses. Successfully identifying 
these relationships is important for two reasons; 

I. It .will enhance our confidence that the losses 
are accurately^ measured for the industries 

. studied, , 
' 2. It will provide a means for projecting tl\e losses 
in other industries. 

Systematic relationships between industry charac- 
teristics and. the measured losses of fall-leavers w^ere 
analyzed. This w^s done rather than examining the dis- 
placement loss measured using the^more complex 
method because, as just discussed, the adjustnientmay 
be a good indicator of directMn but it probably over- 
states the magnitude of the biks. 

Since it is possible that the losses ^e simply pro- 
portional to' the earnings of displaced workers* the 
— ^ M \ 

*The earnings patterns for woilcers in all otheiMndustries became 
indistingiMshable from the eamtngs path of workers who did not leave 
their jobs in year 0. ^ 
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falMeaver Iosms arc cxtimined in percentage terms to 
distinguish more sharply the reasons why losses differ 
across industries. 

-Patterns In th« Losses of Ffl1l*L«av«rg 

The' relationship between indui^try characteristics and 
losses for each of tM eleven industries studied^was 
examined using simple correlations and in a series of 
regressions. Losses of falMeavers were calculated as a 
percent of the earnings of leavers prior to separation 
(% Lass). 

Industry characteristics included: 

I. The industry's attrition rate (Attrition), which 
was measured as the separation rate of priftie- 
age workers in rising SMSAs. 
' 2. The ratio of prime-age males to total induistry 
employment (Prima/^), derived from tabulations 
ofLEEDdata. ^ ' 

3. The average earnings of all leavers pfior to 
Separation (JEarnings), which is a proxy for the 
average skill level of the industry. ^ 

The simple correlation among the percent loss and 
other variables is shown ih Table.8. A positive corre- 
lation means that a^loss,!' which is always repre- 
sented here as a positive number, becomes larger (nriore 
positive) as 'the other variable increases. For instance, 
the negative correlation between % Loss and Attrition 
(—5.821) indicates that the loss becomes smaller as 
the industry's attrition rate rises. The positive corre- 
lation between % Loss and Primale (0*774) indicates 
that the loss beconies larger as the percent of prime 
alge males rises. % ^ 

Both thes6 relations are in. the expected direction, 
based on human capital theory. Industries with high 
normal turnover (attrition) are likely to offer '}ck>s 
where specific training is not important. Thus, workers 
who leave those industries sjiould not experience large 
permanent earnings losses. Industries where attrition is 
low probably offer jobs where specific human capital is 
very impprtant,. and leaving these industries should 



. leadAo large earnings losses. The explanation for the 
strong correlation between XYiti% Loss and Primate 
variables possibly can be ba sed p n the s&me argument 
concerning the degree of specific training in difTerent 
industries* The prime-age male variable could be a 
proxy for the proportion of pro<hiction workers. The 
supposition is that a far higher percentage of total 
human capital is industry-specific for production work- 
ers than for workers in other oc(hipations.^ 

' Additional evidence that a loss of specific human 
capital is responsible for .the size of the earnings loss 
comes from the finding that the Earnings variable is 
not significant and contributes very little to the explanar 
tory power of thej^ression when either the Attrition 
or Primate variables are included. One could argue that 
it is not specific human capital, but simply that workers 
with high earnifigs experience larger losses. These 

• workers havy fewer **better" job opportunities and 
thus will have more trouble regaining their previous 
earnings leva. This alternative hypothesis is not sup- 
ported by the regression results. 

The "best" regressions are shown in Table 9. Be- 
cause only eleven observations are included in the data, 
and there' is a high degree of intercorrelation^among 
the explanatory variables, the highest ac^usted /?' oc* 
curred with both Attrition and Primale entered to- 
gether, although neither^ coefficient was statistically 



TaM«8 

porraiations among Parcantaga Loaa of 
Fall-Laavara, Attrition Rata, Prima Aga 
Malaa P#rcantaga and Ava'raga Eamlnga 



% Loss 
Attrition 
Primale 
^rnings 
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Attrition Primale Eaminss 



LOOO 
0^98 



1.000 



nvfote that ail workers studied are priine*age males. This argument 
is that in manufacturing Jndustri^s most woricers are produc^tion 
workers; thus in industries primarily employing prime-age male 
workers a high proportion would be pixxluction workers. In industries 
with Comparatively few prime>age males, however* most of the pro- 
eduction workers must be women or young men; thus the prime-age 
males are more likely to be in supervisory, nianagerial, technical- 
scientific, or similar occupations. * ^ 



Tabla9 

Ragraaaiona with Parcant Loaa of^ 

Fall-Laavara^s Dapandant Varlabla ^ 

* 

^ 1 . %Los5 = 4.03 - 0.13 X Attrition 0.27 x Primale 
^ (a3) (1.4) (1.7) 

^ adj /?« = 0.86 F(2/8) = 30.5 

2. % Loss =--12.00 + 0.46 >?Primale . 

(2M (4.7) I 

tt4j = 0.84 F(l/5t) = 54.2 

3. '% Loss i= 25!il^ *> fS x Attrition- 

(8.5) {<4) 

^ a4j iJ' =« 0.83 FXl/9) = 48.4 
Variable description 

% Loss^^ B Percent loss^ of fall-ieavers relative to fall- 
^ stayers * • . . ' ^ 

Attrition Attrition rate of prime-age nwles 
J^rimale ' » Percent of tptal industry employment thai is 
^ prime*age males. 
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sigriificant at the 95 percent confidence level .^Almost 
aji good ^a fit was obtained with Primule alone. 
Attrition alone did slightly wiorse. with respect to both 
the standard error and /?*, than Primair alone. 

In all cases, the regressions were weighted by the 
inverse ^of the fifandard error of the measure of the 
fall-leaver losses. This was reqmred*to correct for the 
fact, that the measurement erfoi^s on the independent 
variables, which were the results of separate regres- 
sions, were not equal as required for the minimum 
variance ordinary least-squares regression. The correc- 
tion procedure is siniilar fo that used in con%cting 
for heteroscedasticity. 

The regressions with Primate as an independent 
variable are particularly usefqi lor projecting the losses 
of fall-leavers in industries other than those directly 
studied because the variable can be easily derived from . 
tabulations already compiled fromlRe LEED file or 
from standard sources. The Attrition regressions are 
less useful, because the Variable^was based On turnover 
of prime-age males in areas without heavy overall em-, 
ploymenf declines, a sUtistic not currently tabulated 
from the LEED file and nol reikdily available from other 
sources. The quit rate in manufacturing in these indus- 
tries is likely to be^of some use in projecting losses 
t)Ut not nearly *a^ood a measuhe ds Attrition be- 
cause the quit rate refers to worker^ in all sex-age 
cat^^o^s. In industr^with fewppihe-age males, the 
quit rate, will, of course, r^eflect t^K^over of these other 
groups. V 



Summary and Conclusiona 

The miyor finding of this study is that earnings losses 
are likely to be substfmtial for prime-age workers M^ho 
are displaced ftx)m industries Mdiere the rate of attrmon 
is very low and a high percentdlge of all employees^u^e 
prime-age men. Eammgs over a six-year period after 
dts^lacement could be reduced as much as 23 percent. 
.For a worker displaced in 1970, such a loss could total 
over $10;000. The losses are likely to be far less for 
workers displaced from industries where attrition is 
high and few primerage m^es are in the ipdust|:X^s labor 
force. Although our measurements fpr|o^i^4oss indus- 
tries are not nearly as accurate as forMMustrie^howing 
large losses, th«^ losses probably m^ould not average 
much more thaif 5 percent over a sK-year period and 
could be conside^ly less. ^ ^ . > , " 

Despite some measurement probl<(fhs affecting esti- 
mates for individual industries, the results are inthir 



tively appealing and make good economic sense. In 
particular, it is reasonable that workers forced to leave 
industries that normally offer Relatively high wages and 
stable employment have difficulty finding an equally 
good job. The fact that low-attrition industries also tend 
to offer high wages sqggests that workers employed in 
these industries have special skills specific to the indus- 
try. This also suggests that these' workers would have 
inordmdte difficulty finding other employment where 
their skills can be used effectively. 

A few caveats should be attached to thes# conclu- 
sions. First, this study was limited to measuring the 
earnings losses of prime-age males who returned to 
work following displacement. Workers of this type may 
not be in the minority in an actual displacement. Sec- 
ond, this study did not consider the impact on the losses 
of transfer payments other than severance pajc. On the, 
one hand, the loss of non vested petyston^ might add 
considerably to the loss. On the other hand, if we had 
included unemployment compensation, the estimated 
loss would have been less. We ^estimate abgtit half the 
loss is due to unemployment (rather than reduced 
wages). ' Finally the study did not consider non- 
. pecuniary costs such as the psychic cost o( adjusting to 
unemployment, losing friends and familiar working 
conditions and ac^usting to a new working environ- 
ment. . 

. Altlioulgh it is theoretically possible that these factors 
would cancel each other, leaving our overall estimates 
^unchanged, this is by no means certain. There is no 
rea^n to' expect, however, that these flictors would 
chlan^the relative ranking of industries, in terms of the 
cqat to workers displaced, which is probably the mOst 
useful information that we have uncovered for policy 
purposes. ' ^ * 
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Under what conditions are adjustments in the work 
force due to changes in trade patterns, technological 
change, or other factors costly to specific groups of 
' workers? How can we estimate these costs? 

The Br^ling and Jacobso>i papers deal, in quite 
different ways, with these impdrtant questions. Viewed 
broadly* the question of the extent or distribution of 
adliustmefit costs in a worid in which, without specific 
programs. Hicks*Kaldor compensation is not paid, de- 
pends on the 'level of labor turnover. Consider' two 
possible worids: one in which workers are pernumently 
attached to enterprises and in which economic benefits 
are strongly dependent on ]^ears of tenure with afP 
employer; and one in which, on average, gross turnover 
rates are quite high* say 15 percent per year, with 
numerous workers quitting, being permanently laid ofT 
being newly hired, and so forth. In the former worid. 
changes in demand for labor due to some exogenous 
shock, such as the reduction of a tariff, will be quite 
painfkil to \Vorkers: those affected will iuffersigmficant 
capital losses. Jh the latier worid. losses are small, for 
' job changes are a nomud way of life. The extent to 
which dislocation due to trade (or other factors) is likely 
Ntobe a miyor problem depends on which of these worids 
w% live in or. more properly, on how many of us are 
permanently attached to enterprises. ;with considerable 
firm specific capital, versus how' many are nomuUly 
more mobile. 

Brechling*s analysis of turnover provides some evi- 
dence oji this key issue. He deals withlBLS time series 
data on turnover wliich, on the face of ii. suggest that 
ours^ia a worid of significant mobility and hence rela^ 
tivety little ^s (on average) flrom new dislocations. 
Average turnover nOes in the BLS statistics are high; 
Separations in manufacturing average 12+ percent a 
quarter, although temporary layoffs are included in the 
total. Excluding laycrfTs entirely, quits average 6 per- 
cent a quarterji^ng an annual change of alxnit 25 
percent. Wittrnorma/ ''voluntary** changes of this 
type, tfiere ooglitn^t be much *'generalV proUem with 
'diilocations, though obviously certain groups, such as 
F rTc^ accumulated specific human capital and 
ty couki be extremely adversely affected by Mf 



ticular <!hanges. If declines in demand for labor can be 
met by normal quillipg and attrition, by reductions in 
new hires, and so forth, with relatively few permanent 
laVoffi and losses of accumulated specific capital, shifts 
in the nmrket (ignoring cyclic patterns) would be only of 
modest concern* 

But sonk of Brechling's evidence suggests that the 
**high gross turnover*' story may be less applicable to 
our worid than at first appears to be the case. In particu- 
lar. the regression of quits in the durable goods sector 
yields tLposlUve coefficient on aV. Brechling*s instru- 
mental variable for shifts in demand for labor, which 
suggests that when demand decfines. qiTits also decline 
in a sector, thereby increasing the need for layoffs and 
o^er involuntary a<Uustments.^This is an odd finding; 
for it suggests that when demand for an industry falls, 
people prefer to stay with the sector, despite lower rates 
of promotion and potentially lower fViture earnings, 
rather than to leave. One possible explanation is that 
the calculations fail to differentiate adequately.between 
broad cyclic changes in demand (which would reduce 
quits by reducing opportunities to get jobs elscfwhere) 
and industry-specific shifts. Another is that the calcula* 
^ ttons have failed to allow adequately for the relation 
between new hires and quits: a large pr«Q>ortion of quits 
itnd to be recent hires and the model controls for this 
only weakly (with the W4 cRimge in employment 
terms). I have the suspicion that if more work is done on 
the eff^t of demand shifts on quits, the perverse resuks 
found in the table, which imply that dislocations require 
many more tayoffs than would otherwise be the^ase. 
will be overturned. In terms* of the costs of adjustment. I 
hope that would be the casi^ The particular relation 
Brechling uncovers enters, it should be stressed . signif- 
icantly into hi^ final simulations, making attritions les^ 
important and dislocations more importM| th^ in 
Hamermesh's earlier work and than one vKald like. 

Jacobson proviAes explicit estimates of the losses 
accruing to worker^ separated from an industry by 
comparing theiir earnings with those of persons who 
stay in the industry. He makes one m^jor and, I believ;, 
correct point about the relatjon between losses and 
industry characteristics — namely that losses for prime 
age adult men are largcfst in industries where tM normal 
rate of turnover is low. By providing link between 
turnover at the industry level and earnings losses, 
Jacobson ties togeth^rjthe Brechling type of |malysis 
with ihore traditional studies of earnings losses due' to 
displacement. 

The miuor difficulty with the analysis is that the cal- 
culations exclude nonprioie age men and women — the 
prime job k>sers in many sectors and the vast miuority 
of the woric force in six of Jacobson^s eleven industries 
ie 1). Foi^this group, it is cleariy not legitimate to 
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exclude labor market withdrawals from the estimates 
(ai CM be done for prime age men). Prime age m^n 
constitute but 10 percent of the workers in women's 
clothing, but they are used to estimate the losses of 
workers ftnom the industry. To get a vmlid industry rank- 
ing, I would suggest a more complex method9logy, 
involving: (a) estimates of the Josses by demographic 
groups, and (b) estimates of the extent of dj<iplacenient 
of those groups. The resultant ordering, mm h| 4uite 
similar to that found by Jacobson, but it w«|| surely 
yiekJ different magnitudes. Losses would pr^ably be 
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raised for workers in the industries with fewer prime 
age men, as at least some persons might be forced off 
the job nruu'ket. 

An additional problem in t|iis study is that some of the 
analysis is based on comparisons of industries that grow 
in an SMSA with those that are declinjng. But the 
evidence given (p. 94) shows little persistence in;pat- 
terns, raising some problim about the potential ilifcr- 
ence toward more permanent and extensive disloca- 
tions. The likelihood is that losses are understated as a 
result. 

One final ppint about the economic losses due to 
change. This concerns the institutional rules by which 
displaced workers may be able to obtain.jbbs in th^ 
same company. Many collective bargaining agreements 
contain such provisions and many companies have such 
pblicies. Private &s wtll as public 'Insurance*' or redis- 
tribution schemes arc needed to make sure that those 
ifUured by economic changes (which benefit society m a ' 
whole) do not bear an enormous cost. * 




Although the Brechling and Jacc^son studies provide 
new insights into the dymtmics of labor markets, their 
flndings,are far from definitive, iris worth noting that 
both studies exainllne adjustments in the context o^ 
general declines in output or general separations rather 
than in the context of declines in domestic production 
induced by chanet s in international trade. 

The approach has merit insofar as effects of trade on 
.domestic cmpk>ymenl and earnings would be largely 
determined by the speed and the extent of the a^ju^t* 
ments that occur in the domestic labor markets. These 
acUustmentSv the authors argue, will be largely deter- 
mined by the characteristics of the affected industries 
an? by the chanictaristics of the workers employed in 
these industries, not by the forces that trigger the de- 
clinaio production. On the other hand, the duration of 
unemployment of workers displaced from a particular 
industry ^nd their reemployment wages are both likely 
to be influenced by the level of output in other indus* 
tries. Consequently the f6rce that triggers the cutback 
may generate an independent effect on the adjustment 
process. 

A second problem is that both studies equate disloca- 
tions with displacements from an indystry, ignoring the 
displacements that occur within an industry. In my 
judgment, this is incorrect; for adjustment costs are 
likely to be a function of the specific skills of displaced 
workers. And, if such skills are acquired through on- 
the-job training or investment, they kre more likely to 
be y>ecific t^'o a single firm than to an industry. For 
::dis|Aacements caused by import competition, the ap- 
proach of the authors may not have biased the results 
•very much. This coruecture follows since iniBprt com- 
.petition is likely to have a simultaneously depressing 
effect on many^rms within an industry. Th^fore<tt>^ 
displacements would mainly take the fomfspecified in 
the models. N^erthefess^ to the extent that even de- 
clining^ndustfies may have some expanding firms, the 
onuasiot) of the effects of the intraindustry shifts in 
latior would bias the estimates of displacement costs * 
downward. 



la? 



*The opiiuons expreised refkesent the views of the author, not 
necessarily the views of the Labor Department. * . 
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Bre^chlingN riniling\ urc %entilivc to thf level or 
AggregNiion. In his nri(>^cl. u decline m output in u tingle 
firm will require pruportionutcly more diiiplucementfi 
than will a comparable decline in an entire indi^ntry The 
difTerence would be iimaller the more narrowly the in- 
dUAlry is defined. In addition, it 1% important to note that 
Brechling*ft Tinding?! are directly applicable only to the 
scenario highhghted in hi% model — a reduction in 
employment in ApeciFic induitnen with employment 
and wageii in other induHtrien remaining unchanged. 
Brechling i% aware that hi% particular model may not 
apply well to the case or trade liberalization, tince re- 
ductions in output in import competing industnVs'are 
sooner or later likely to be ofTset by increases in output 
elsewhere in the economy. The increase in output in 
other industries would be expected to increase quits in 
the declining industries, both because of the employ- 
^ ment effect in his rpodel and becausa of the probable 
concomitant changes in relative wagg^. 

Aside from the api^licability of his/findings to the 
trade situation. HBrechling's study addresses only a 
single djmension of multidimensional problem. For 
some purposes, it may be sufficient to know whether 
required r;cductions in employment can be accomnio- 
dated by regular attritions or whether they require dts-"* 
placements. In the context of the estimation of the 
losses imposed on* workers that have 'to shift from 
import-competing to other industries, the distinction 
between /egular attrition and displacements is impor- 
tant only to Che extent that attritions involve stgnifi* 
cantly lower costs ^than displacements. Since regular 
attritions are by and large voluntary, their costs are by 
definition lower, than those associated with displace* | 
ments. However* the differences in the costs associated 
with these two types of separations may be small in the 
case of declining industries. Although Jacobson's evi- 
dence on this point may be unreliable, his estimates t)f 
th^ differences in losses beiweeh falMeavers and rise* 
leavers^suggest that this is in fact the case. 

My many reservations notwithstanding, Jacobson's 
estimates of the monetary losses of displaced workers 
are superior to those available heretofore. His miyor 
innovation wau to include in displacement costs tosses 
in future earnings and not just the losses incurred during 
the initial period of unemployment. For a variety of 
reasons, the absolute magnitudes of his estimates are ^ 
less reliable than his ordinal ranking of these costs * 
across industry groups. As 1 mentioned* his exclusion 
of intraindustry shiAs in employment is likely to under- 
state the magnitude of the loss incurred by the average 
dtaplacod worker.. A further downward bias in his esti- 
mates is introduced by comparing the earnings of those 
Y^^^c left an industry vath those who did not during 
EKJC -called impact year. This second bias arises from 



the fact that many cif those in his control group arelikely v 
to be separated from the industry in subsequent years.. 
If that were the case. Jacobson in effect would b< cohi- 
paring the earnings of those who left an industry in year 
I with those who remained in that year but left in sub- 
sequent yekrs. And to the extent that separations from 
un industry result in lower fulure earnings, the earn- 
ings of ihos^in Jacobson*s control group are likely tobe, 
understated, #he extent c^f Ihe downwar^d bias being 
greatest for those in sharply declining industries, such 
as those in the shoe or electronics irtdu^rtries. 

In fact, even the earning^ pf ih^se who rieinain in a 
x:ontin|i(Hisly decHninl industry are unlikely to ri^e as 
much or as rtipidly as in a stable or expanding industry. 
Jacobson*s contrai^ evidence derived from his obser- 
vations on falMeavers and rise-leavers is presumably ^ 
based on too few observations, even these observations 
are not generated from industries that are generally, 
expanding or generally declining. ^ 

Among the biases operating in the opposite direction 
is or\e that is introduced by the difference inj>roductiv- 
tty between those who are laid off and those who remain . 
employed. Jacobson assumes that durin^utbacks \n ^ 
employment employers will lay off individuals in a ran- 
dom manner from among those with comparable prior j 
wages. oomfNirable tenure, and compai;^ble age. This 
assumption is questionab^. If. as is much more likely to 
be the case, employers tend to lay off the less produc- 
tive wockers qf any given cohort, then Jacobson*s esti- 
mates of the losses are biased up^rd. 

The data used by Ja§obson~~are deficient in several 
other rpipecfs whose combined influence on his esti- 
mates is diffiqHit to assess. To begin with, these dalAdd 
not flctijally identify those who have lost their jobs and ^ 
those^who remained .employed, instead, they identify 
those who have and those who have not covered earn- 
ings in any given quarter. Jacobson*s study is limited to 
prime-lige males^males between the ages of 23 and 53). 
And undoubtedly, most prime-age males without cov- 
ered earnings are unemployed. Some of them have 
covered earnings either beteuse they have become dis- 
abled* have found emplO)Ubnt in the uncovered sec- 
tors, or have voluntarily Withdrawn from the labor 
force, it should l>e noted that even the prime-age males 
include a substantial number of individuals (about 6 
percent to 8 percent) who are voluntarily out of the ^ 
labor force at any givennimeJStnce Jacobson is unable 
to. isolate these various subgroups, his estimates of 
the losses arc^ far from definitive. 

in this connection it is also Worth noting that Jacob- 
son eliminated from his sample all individuals who hkd 
zero covered earnings fol* all four quarters in a single 
calendar year. The reason for t^is exclusion, i believe, 
was- his assumption that these individuals had proba- 
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.biy withdrawD' from -the labSr force'pr 'were'in Uncov- 
.-ered employ noient. To the extent |hat sbmei of nie'se in- 

dividDals wer^ long-term ^tj^ their exclusi on -ho j^h 

wiJI bias the estiinated losses dawnWard. The excl«sl()'l[) ' ' 

of even thos(& who had actually withdraw.!) from the 
. l^^jr^forc&'js equlvaleQt to [Macing a valuie. oh house- 

h^d* activity or Jeisure.^iW equal to the/earnings of 

|h6s0 whb remainedefnployed. This procedure is likely '^ 

to o^reStimate the value 6f time for tho^ no longer in ^ - , ' * '\ ^ 

the. labor Jiprce and underestimate the losses ^ue to" ^ ' \ 

\ displacement ^ \ ^ r , 

a . X:As Jacobsoif recognizes /"the costs of displacements 
I in iibselute terms ai'4l||^ely^o be a functioaof the region 
^Vand size of the market in .which the displacement oc- 
^curr^d, the number of eoipldTyees displaced, and the 
general Idvel of ^conomjc^ activity at the time of dis- 
lacement. Yet these *varia|;3t(es by and lai%e have been 
ored in Jacobsoil*s ^drlfe. .To the extent that his 
yen industries had different regioAal 6r size of mar- 
k^ distributions oV to the extent thkjUliiB^istocationsvassociation between normal turnover (attrition) in an 
ocburred under different economic conditions, his in- ^ndustry and the size of the per personloss. This associ- 
j^xac : 1 ation makes sense becaifse havirtg-to accept lai^e earn- 

ings, reductions should be a major factor in inhibiting 
workers from leaving. What's more, attrition affects the 
number of workers displaced, as well as the average 
loss for workers. Low attrition industries must adjust to 
decreases in labor Ideman^-^^y^ displacing workers to a 



^ Professor Free hiaA's mgjor point is that because 
women and nonprifne<age men are excluded in esti- 
mates o^^e average Iciss in difTterenr^ industries, ttj|fe 
average lOT^es, which were ,jnea^ured' for prime-age 
males alone^ do not reflect the |^e rage losses for the' 
workers in the^ industries. ' 

As Professor Freeman points out, thp most general 
conclusion of my work is that there is a strong positive 



terindustry differences in costs may not be i^marily 
thelresult of differences in the ahidunt of specific human 
capital across these industries. In any event, the impact 
of tnese factors could be estimateddirectly. A ^imilar 
coir^ment applies to Jacobson's exclusion of fringe ben- 
efits. Since the magnitude* of these, benefits is posi 
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tively related to the wage levels, Jacobson probably^ Vmuch greater extent than hij^bt^ttrition industries. 



assumes correctly that the inclusion pf these benefits 
will not change.the ranking of costs across his eleven- 
industry group. Howeveivthe exclusion of these ben- 
efits does affect the lev^few these costs. 
. Future work in this ar^ may be able 1o incol^^orate 
an estimate of the n^hetary valge: of at least some of the 
nonmonetary costs associated with dislocation that the 
Brechling and Jacobson studies ignored. Si^ esti- 
mates can perhapsfbe derived with amethodology such 
as that employed by Sherwin'Rosen and^Richard Thaler 
[1] which estimates compensatory wage differentials 
for difTefence&in risk that are associated with different 
market activities. I * 

All in all the studies by ^rechUn^ and Jacobson have 
importantly contributed to our understanding^ of the 
labor market adjustment process, rfut there remains a 
lot to be done. ^ . 
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AItho|igh it wouln probably't^ valuable to study the 
lossds of groups nofi included in my sample directly, we 
already know that women and young workers tend to 
have high attrition rates and we might therefore expect 
the losses to be lowifor these groups. 

Further, there^ is a strong positive correlation be-» 
tweenMtJijlsize of th^lflss I estimated for prime-age males 
and the proportion of prime*age males in the indi^stry- J 
would therefore be surprised if the industry ranking or 
magnitude of the loss^for all groups combined wais very 
different froni those measured for prime-age males. 

Professor Freeman also suggests that the los$^ for 
those groups excluded from the sample would be larger 
than for prime-age males because labor mafket with- 
drawal would sumficantly lower the earnings of thie 
excluded group^Kliie magnitude and direction of the 
potential bias cannot be analyzed in a few sentences. I 
believe, however, that the exclusion of labor force 
withdrawal would not significantly bias {he measure- 
ment, even foir thbse groups that are very" likely to 
withdraw. Workers who^ have a higher preference for 
leisure might withdraw even if they receive job offers 
dentical to those accepted by other Workers. Thus, the 
|>s obtained by those remaining in the labbr force 
Id adequately describe available opportunities. 
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Worlcers who whhdraw would simply value ^|i^isure 
^ more tfcan tbe earnings fronni av^Iable jobs. r ; . , 
' -^ .Pri^fejssor Freeman suggests tiiat the losai may aIso'b>5 V 
^b^d^estimated^ because I me^ured th9 toss for work- V 

ers^who sepa^ted due to both temporaiy and perma- ^ , 

n<wit "employment jreduction^ whereas in air industry "P' 

Adversely affected by trade Hber^i:^tion, the decline in 

labor demand \yill*be large and permanent. ^ 

Since alt "workers' in the sample pennanently left each . 

industry, the permanence of the decline should, not 

affeet the estimated loss for a worker with given per- * 

sonal characteristics. Rather, the n^t loss (which I did 

not intend. to measure) would be affected because it , ^ 

depends upon the characteristics of workers displaced. ' . 

The total number of workers displaced in a single I^or * ' 

market » ho we ver» could have an imppjtan t effect* I n the % 
steel industry, woj^ers leaving a plant that^losed lost 
about $420 more on average tha^^erwise similar 
workers who left operating plants. I^scquld be due to 
increased competition for jobs among the^targe number 
of workers^ displaced in a plant clpsihg. 

There waSvadditional evidence in the steel study that 
job competition within local labor markets influenced ^ 
the si^e of the loss. Labor market conditions, such as ' 
the relative unemployment and siz^f the labor market, 
w^re shown to have an important influence on steel- 
wprker losses, and could be important in other indus^ 
tries* There is little evidence, however, that either 
m)syor or permanent declines are distributed very differ- 
ently friom temporary declines. Therefore, the hnpact 
of differential labor market conditions oA losses in dif- 
ferent industries is probably reflected iii my estimates.. 
One possibly important influence that was not taken 
into consideration is the effect of the business cycle on 
labor market conditions. It is reasonable that losses will 
be sm^ler if the decline occurs in a generally prosper- 
ous period.' ; 
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George Neumann's paper represents the most intensive 
review of individual wo/ker response to acQustment 
assistance benefits and the. impact of such benefits on 
individual recipients that has been attempted by the 
handful of economists who have studied the program. 

His findings lend to validate the rationale for the 
program ffresented in 1962 when the Congress was con- 
sidering the program for the first timer Neumann 
that trade displaced workers are different from work^r^;^ 
displaced from employment for other reas6ns. He notes 
a significant and beneficial^ program impact on job 
^barch efforts at least for males; the results are ambigu- 
ous as far as females are concerned. Differences in 
labor market behavior between men and women are 
attributed to the compensation effect of trade readjust- 
ment allowances. Since job loss costs to women are less 
than for men, it is conceivable that the program over- 
gompensates some individuals. The basis for thi^ coh- 
clusion s^rely should generate some warm response 
and discussion. 

It is^unfortunate that studies such as this one were not 
availably "^during congressional consideration of the 
Trade Act of 1974 and its adjustment assistance pro- 
gram. A useful public policy debate on the .compensa- 
tion andacljustment aspects of the program might have 
resulted in modifications of the progratn different from 
those that were enacted. ^ 

The new adjustment assistance program enacted as 
part of the Trade Act of 1974 has been in operation since 
Aprjl 1975. It differs substantially from the Trade Ex* 
pansion Act program that provided benefits to* the 
workers studied in Neumann's paper. -Petitioning and 
qualifying criteria for groups df workers have been 



simplifiedlihder the Trade^Act. Imports need only con- 
tribute import^intly to worker displacement. A link be- 
tween a tariff concession and imports does not n^^ to 
be estabJished. **Contribute importantly'; in the T$de 
Act i^ defined as referring to a cause that is important, 
but not necessarily more important than any other 
cause. With reference to Neuihaiin's findings/ this eas- 
ig of qualifying criteria may result in lessening differ- 
ences in characteristics of trade impacted workers 
compared with workers displaced from employment 
because of other factors- 

The criteria for individual eligibility h^e been 
simplified to conform closely to individual require- 
ments for unetnploytnent insurance eligtbility. This 
change was made to facilitate delivery df benefits, but it 
may also result ii^ caseload of workers eligible for 
program benefits Whose characteristics differ little from 
those who are not eligible. 

Finally, the benefit package Mas been altered jsignifi- 
cantly under the Trade Act to provide more generous 
cash allowances, easier access, to training and reloca- 
tion assistance, atfd for the first time a caih'grant to 
facilitate job*s^arch, ^ 

Obviously th6 new program will have^lto be studied 
and evaluatecLpTh^ Government Accounting Office has 
a statutory m&idate to evaluate the program and report 
to the Congress by JunS 1^80. The Labor Department 
will also be allocating some of its research funds for 
progr^ studies. Thus, would' expect that foture 
studies of worker adjustment assistance would consider 
the Trade Adjustment Assistance program in the con- 
text of trade policy alternatives and their respective 
labor market costs. ^ 
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In ihe debate over U.S. foreign trade policy, concern* 
has been* raised over the costs ctf Job displacement. 
Expression of'this concern by. Presic^nt John F. Ken- 
nedy antl by various segments of organized labor was io 
part resppnsibte for the inclusion of the Tfade Adjust- 
ment Assistance CTAA) program in the Trade Expan- 
sion Act of 1962. Hie intent of this legislation was to 
reduce the costs of job loss for workers and to encour- 
age their rapttf^transferral to new employment. Fifteen 
years later, comparatively little is known ahbiit the . 
effect of the Act on individuals, and to conM>licate mat- 
ters, the 1962 Act has been supplanted l^yme Trade Act^ 
of 1974.* In it there is' a new and more' liberal TAA 
program, particularly insofar as workers on temi^rary 
layoffs, in addition to workers who are .permanently 
separated from their jobs, are eligible for benefits. 
Nevertheless, the ne\v program is similar in some re- 
spects to the previous one. For example, eligible work- 
ers can receive higher unemploy^ftent benefits th^ are 
available under regular unemptoVfnent insurance. It is 
therefore still timely to examine the effects of the old 
"^TAA program«^on the reemployment experience of 
trade-impacted workers. 

The results froni a r^c^tly completed survey of 
trade-impacted workers are repeated in' this paper. 
These results provide information about who receii^ed 
assistance under the oljl program and what its effects 
were. In section 1 a^iscussion of the nature of the old 
TAA prdgpam is given. ^In section data are de- 



'This pajper has benefitted from discussions at the labor workshops 
of Chicago and Cornell. Helpfbl suggestions have been made by 
William G. Dewald, Arlene Hoelen. H«aTy Ombert, Harry Oilman, 
and the official discussant, Joseph Hight. Research assistance by 
Steve S&dngokl is grateftiDy acknowled^. None of these Individu- 
als is responsible fcf any remaining errors. The papeir is based on 
George R. Neumann, Morgan V. Lewis,^and Gerald P. Glyde **An 
Evaluation of the Trade Adjustment Assistance Program," ILAB ^ 
74-23 which was completed in 1976. . 

■Aside from afeW in-house case studies conducted by the Bureau of 
International Labor Affairs, tberp have been .^nljrtwb significant 
smdies of workers displaced by^ imports [6,1]«- ' ' ' 



scribed and prqblems of interpretation are noted. Three 
findings are of particular note: . - 

• Approximately 40 percent of the sample\iad not found 
' emplojiinent by the date of interview, Which in some 

cases was years after they had lost their jobs. 

• The length of time between jobs was unusually high for 
TAA recipients — 61 weeks for females and 39 weeks for 
males compared with an average, of 33 weel^s for workers 
who lost jobs for other reasons," 

• Female TAA recipients tended to ha>^\ substantially 
longer periiMs of unemployment than females who did . 
not receive TAA benefits. 

In sections 3 and 4 estimates of the impact of TAA on 
the duVation of unemployment and reemployment 
wages are presented. These estimates indicate that the 
old TAA program had jan impact on males — their 
weekly earnings were estimated to be 5,42 percent 
higher than without the program; unemp^loyment dura- 
tion increased by abpiit 2 weeks. The TAA program had 
a limited effect on the reemployment of females, provid- 
ing some evidence that the reported uneinployment pf 
females who received TAA benefits was not signifi- 
cantly spent in job search activity. 



1. Worker Adjustment Assistance under 
^ ttie Trade Expajision Act: An Overview 

The provisions for adjustm^'f|( assistance to individuals^ 
which are contained in Title lU, chapter 3 of the Trade 
Expansion Act, stipulate four separate services avail- 
able to certified ^de-impacted workers: 

• Trade Readjustment Allowances (TRA) for unemploy- 
ment or underemployment caused by imports 

• job training'programs 

• testing, counseling, and placement services^ 

• relocation expenses. . ' 

TRA payments are basically unemployment compensa- 
tion. These allowances provided for payment of the 
lesser of 65 percelit of the Worker* s wage or 65 percent 
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of the weekty wage in' manufacturing for up to 52 
weeks. ^ Most s^te unemployment compensation pay- 
ments averaged less than 50 percent of the weekly wage 
for a shorter period, usually 26 weeks.* In effect the 
(ederal 'government comp^hsated. the state programs 
for any regular unemployment insurance payments to 
trade-ifipacted worker^uuiu, rn addition, paid eligible 
individuals at the higher rate to which the/4vere enti- 
tled. This created incentives for both state govem- 
meittHprpgrams and the individuals to participate in (he 
TAA program. > 

• The provision of job training alnd job placement ser- 
vices depended to a great extent on the existing system 
within each state. No special funding was allocated for 
the creation of training^centers or of jpb placeni^nt 
services, ''adversel)f^ affected workers [were to] be af- 
forded where appropriate^, the testing, counseling, 
training, and placement services prdy|ded under any 
Federal L^w."* As a consequence, the av^ability of 
these services depended upon the existing distribution 
of services intended for othef programs, and Mp<J(i the 
level of activity of the different state employment ser- 
vices, ' ^ ^ 

The provision of relocation expenses provided an 
addit^nal job search incentive^^but it .was limited in an 
importknt way. The program would pay the^**reason- 
able and necessary expenses'' of moving, plus a lump 
sum equivalent to two and lone-half times jthe averag4 
weekly manufacturing wage ^provided that the mdi- 
vi<|ual found employment in another labor market area. 
Not only was payment made conditional on finding a 
job, but it was also necessary, to convince the program 
officials that there were nojobs availably without niov- 
ing. ' = ^ 

In 1962 these benefits appeajjed quite liberal but wfere 
countWbalanced by stringent eligibility requirements. 
These requirements took two forms: a particular group 
of workers had to be cejtiHed as eligible — that is, de- 
termination had to be made that their unemploj^meril 
was caused \jy increased imports — and Conditional 
upon tnll^ertification, each individual had to meet the 
;)followingper3onal standards: 

• In the tftrec-year period prior to the impact date, the 



"Under s<Xne circumstances a longer benefit period was possible. 
An individual could have up to 26 weeks additional in ordeMo com-, 
pletc a u^ning program. If the worker was sixty years old by the date : 
of impact Jie was eligible for 13 additional weeks. By exercising th^ 
program t>' its maximum, a sixty-yearTpld could have obtained 91 
weeks orbeneftts. 

*Whcn the Act was iMtten TRA benefits were cfearly superior to 
alternatives under state progralhsi Subseqtient liberalization of pay- 
ments and deration by many states have reduced the advantage, and 
jnnesently in some states benefits are Aiorc liberal in the 'short nin 
-unf"^- 'Jj tate pixjgram. 

V n I r^ Aw sec. 326. 
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trade-impacted worker had to have been ^ployed at 
least 78 we^kl^ at wages of at least $15 a week. 

• Jn the year preceding the impact date, the worke?' had.to ' 
' have workfd at least 26 weeks in the e|0versely afTecAd 

firm at w^es of at least $15 a week. ^ 

• To be eligible for relocation assistance, a worker haS to 
' head a (;^ousehold. 

. The'effects6f these personal eligibility requirements 
were twofold: benefits ^erfe narrowly focused on Ihe 
group that Congress felt required assistance,^ but the^ 
adniinistratioji of thcprdgramwas made more coniplex. 
Ii^ particular, since the information required to certify ^ 
an individual di^ered from that which was routinely • 
collected for regplar Unemploymenjt Insurance pur- 
poses by the various state agencies, TAA benefits were 
likely to be received long after layoff. 
, A far greater obstacle to the. speedy Receipt of ben- 
efits was the iiiitial-certification process. In order for 
workers to bfe determined eligible for TAA benefits the 
U.S. Tadflf Commission had to find that the workers* 
unefnployment Was caused by increased imports due td 
concessions granted under trade agreements.^ There 
were two options available toydisplaced workers: 

• If an industry had filed for relief with the Tariff Commis- ^ 
' sion and an sdlinnativj^finding had been rnkderM^odiers 

could directly pethiQn^he Secretary of Labor for certifi- 
cation. ' " ' 

• If no industry petition was unJer consideration, workers 
in a given firm could petition the Tariff Commission. 

Petition to the Tariff Commission was lengthier, since 
a full investigation of the import situation was required. 
Nevertheless this procedure was. the one moist fre- 
* quently followed. A certification and personal eligibil- 
ity process that could take rhany months meant that 
benefits were received, if at all, long af^er the onset of a 
spell of unemployment. In fact , in severalcases benefits 
were not paid until afterlhe tr^de-impjicted worker had 
found a job. 

In spite of Ihe obstacles, there were five petitions for 
certification the year after the Act was passed . All were ^ 
denied because of a very istrict interpretation of the Act, ^ . 
and the program remained in limoo until President 
Richard M. Nixon's trade speech in November 1969, 
which signaled a new birth of the prografn. Three peti- 
tions ffom the steel industry were quickly approved. ^ 



*Thcrc was, and probably always will be, disagreement over what 
is the ••caUic" of workers* ullemployment . A discussion of the mean- 
ings ^ven- at various times to sections of the TEA is contained in f7, 
chap. 1]. , 

•In the intervening years the Automotive Products Trade Act (Oc- 
tober 1965- June 1968) was in operation during the rationaJization of 
the autonK)tive industry between the United States and Canada. This 
Act had provisions similar to the TAA program, and fpuaeen of 
twenty-one were approved. This indicated that this type of program 
c<MiId be succe^sftilly implemented. 



Hie Direct ^ab^r Mark«f Effects of the Trade Adluetment 
Ailtiatanee Program: Ttie Evidence from the TAA Survey 



109 



There had been 113 successful petitions covering %n 
estimated 5i,J40 wprkers and TRA payments 
aipounted to $65.6 million through February 1974. For 
the entire period 1969-75 ih€ estimated cost was $f 1 .5 
millipn.^ ^ 

Although the^ incidence ^of certified uneniployment 



2. Wh^ Are the Trade Impacted Workers? 

In Octob^^975 the Institute for Research on Humane 
Resources of the Pennsylvania State University con- 
ducted a survey of trade impacted workers in fourteen 
states. The individuah covered were all displaced 



due to tariflF reduc^ns ^as widespread, HM^re vme' withinthe four years 1970-73. A total of 916 interviews 
heavy conQentraticms in certain- states and industnfcft^— ^ere completed from t|iree categories:^ 



Tablesv l and 2 indicate that the incidence has been 
particularly heavy in the shoe inckistry (SIC 31 leMjier 
and 30 rubber) and because of this, states such as Ma^ 



. - ^ • \. 

• TAA: individuals who received TiAA benefits; ' • ^ 

• (^R: qualified nonrecipients who were s^arated from 

^hu^ts and N.>,' Ham^hi^ hav. had a «la.ively PS";^';«-S[%^"?.'SSrS^ 

large numbecjiof cases. ^ Uj. individuals iq the same labor market who were re- 

ceiving only regular Unemployment Insurance benefits af " 
the same times as those who were eligible for TAA ben-'* 
efits/ 



The evidence from these tables indicates that the TAA 
program as operated uiner the 1962 Act was relatively 
small, covering about 45,000 who wpr^ceitlfted by May 
1974 (and only about 52,0Q0 through 1975), with even 
fewer workers actually receiving benefits. To a large 
extent the size of the program was limited by the strict- 
ness of the eligibility criteria — only 40 percent of the 
petitions filed were eventu^y certified. /Since the 
criteria for eligibility and the rfelt of the Tari^Commis- 
sion (now the Inteqiational Trade Commission) haVe 
been changed in the new Trade^ct of 1974, tfte size of 
the new^TAA program is suo|tentially larger 




nnfdtmation for 1969-73 comes from an internal Bureau of Inter- 
national Labor Affairs memorandum dated May 31, 1974. Informa- 
tlonf«rUie subsequent period comes from Table 41 of Unemployment 
insurance Statistic;s. • ^ ^ 



Because under the old TAA program, workers gener- 
ally had to .be permanently displaced from their jobs to 
be considei^d eligible for TAA. benefits, to obtain a 
comparable UI group the sample includes no indlividu- 
als on tenmorary layoffs. 

Several features o^ the pop^lation%eing sampled de- 
serve mention. First, the characteristics and*experience 
of either the TAA or the QNR groups may not be 
representative of the average worker who loses a job 
because of increased imports. In several cases the plant 
closingdate was knov(n mont^^ advance, and this 



The fiill details for the sampling plan are contained in [7, chap. 3] 



Table'l ^ 

Distribution of Trade Adjustment Assistance Petitions by Industry, 
October 1962 -May 1974 . 



Industry 

• » ' 

Metal mining 

jf^ood^and kindred products 
.ijextilcs ^ " ^ ^ 
Apparel 
Chemicals 
Rubber / 
'Leather , 

Stone, clay, and glass 
Primai^ metals 
Fabricated metals CX 
Nonelectrical machinery^ ) 
Electrical equipment 
transportation equipment 
Miscellaneous manufacturing 

TOTALS 



.Standard 
Industrial 
Classification 

10 

r 20 
22, 
23 
28 
30 
31 
32 
33 
34 
35 
.36 
37 
39 



Source: Bureau of Intemational^^SS^r Affairs, U.a^bcii^nwnt of Labor 

ERJC . : X i ' 



Certifi< 
Petitions 

2 
0 
6 
0 
0 
6 
37 

If 

3 
2 

. 16 
2 
14 

95- 



ions 

Workers 

0 
0 

2.900 
0 
0 

4,970 
11,173 
2,320 
4D0 
450 
676 
15,025 
2.150 
4,785 

44,849 
*i- 



Denials 



Petitions 


Woriccrs 


r 


650 


' 1 


163 


18 


10,876 


3 


1,126 


2 


1,300 


6 • 


3,073 


67 . 


13,617 


8 


1 .920 


- 7 


1,982 


1 ^ 


200 


6 


3,925 


22 ^ 




3 


10,^^ 


4 




149 


55.697 
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Table 2 

OlatributLon oTtrade Adjustm^t Alslstance 
P#titlons by State, October 1962-May 1974 



Certifications 
Petitions Workers 

Jv 

3 
2 
I 

2 
0 
8 
6 

1 

1 
1 
2 
I 

19 

4 
I 

10 

2 
0' 

9 
1 
2 
I 
7 

0 
2 
I 
2 
1 

I 

^ I 
2 
0 

95 



J^eniaJs 
Petitions Workers 



State * . 

Alabama ' 
Arkansas 
Caiifocnia 
Conriecticut^i^ 
Florida 

Georgra 
Hawaii 

Illinois . , 
Indiana 
Iowa 

Kentucky 
Louisfaiia 
Maine > 
Mar^and 
Maslachussets 

Miclhigan 
Missouri / 
New H^pshire 
Niw Jersey 
New Mexico ^ 

New York 
North Carolina 
Ohio , 
^klahom'a 
Pennsylvarlta 

Puerto Rico 
Rhode Island 
South Carolina 
Tennessee 
Texas 

Vermont 
Virginia \ 
West Virginia 
Wisconsin 

TOTALS 

Source: Bureau of International Labor Affairs, U.S. Depart- 
ment of Labor. 



300 . 


5' 


0 




2,300 




I 710 


1 

I 


350 


. 3 ^ 


1,730 




, 0 




4340 


5 


2,540 




.440 


0 


700 




410 


n 


660 


o 


280 


n 


9,873 


23^ 


1 52ft 


A 


1 


Q 
O 


3 020 


A 

■ H 


890 ' 


6 


0 


1 


5,110 


18 


250 


3 


126 


15>\ 


30dlf, 


0 


2,1 90 


13 


0 • 


6 


900 


0 


220 


1 


2,920 


3 


400 


1 


150 


2 


450 


2 


650 


, 2 


0 


1 


44,849^ 


149 




may have allowed workers with the greatest mobility to 
find alternative employment before the plant actually 
^ closed. Consequently, sucKworkers- would not be eligi- 
ble for the TAA program. and>vQuld not be picked up in 
this sample. The extent of this screening is unknown 
and caution should be used in extending the characterise 



lem of accuracy of recall encountered in all survey data 
may be especially serious in this survey. 
Finally, because thct survey^overs individuals .who 
, were separated froiadobs in dqKrent years, combari- 
sons of dollar amounts must beTdjusted for inflatfon.^ 
lathis section al^igures are deflated by the consumer 
price index^and are expressed in 1967 dollars. 

fhe characteristics of the sample, cl^sified by sex, 
benefit group, and reemployment status, are described 
in Table i. The most important feature revealed by this 
t^le is. that rdO^ly 49 percent of the certifiedVorkcrs 
ha^ not found employment by the survey daMl The 
percentage does not vary^by benefitstatus, but isiinark- 
ediy lower for men (36 percent) than for women (46 
percefit). Those who did not find jobs are noticeably 
old^C^ those who did, and therefore are more Ijkely 
to Imv^Jbeen eligible for retirement benefits, but there' 
still remain some relatively young individuals vWio did 
not |ind jobj^. The minimum time betwee n^ layoff and 
interview was almost two years, and dne must£bfic^|d& 
that those individuals who did not find^obs at all were 
withdrawals firom the labor force . * ^ 

The various, measipes of job search int^sity cast 
further light on the characteristics of workers wtio 
foundjobs and those who did not. Whether measured 
by theTiumber of job contaqts per week or the number 
of hours spent searching per week, those who did not 
find employment searched less on the averse than 
those who did. This may reflect an awareness that job 
prospects were dim as well as an opportune retirement 
decision.. 

^ Regardless of their reemployment status, worker* 
who lost jobs due to tariff or quota reductions were 
different from those who lost jobs for other reftsons. J^or 
example, the TAA and QNR male worke^fe ha^^W"^^ 
twenty >wars of employment with tl[ejihn fromwh^ 
they wei^dist:harged compafed wi}l^]OTi|y six years ror 
general UI recipients. Part of this di^eh^ce is ac- 
counted for simply by t^e six- to eightryear dmference in 
age among the group. A broad genendization would be 
that trad^itapacted workers were older, less educated, 
semiskilled or unskilled, and had a lot oT years on the 
job. It is precisely such workers who cocild be expected 
to have a difficult time in finding another job. 



'Allowances must also 6c made for differing conditions in the labor 
nyu-kets both across states and over time, since the period of 1970-74 



u^wvi 111 «^vvi«^iiuiii|( uic «.ii<uautcns< irarKeisDotD across states and ovei 
tics of the TAA recilMents in the sample to the wider! *c6vered both good and bad times. 

r^lncc nf f raH^. I mr\o/«rA/i ti/^^-u^i-o ^ '^Individuals can be laid off after the impact date while the certiflca* 

Uon is in progress. The individual records indicate that the latest 
termination was in April 1974, and this individual had found employ- 
ment. - . 

Although a 40 perceht-^idthdrawai rate seems high, placed in the 
perspecUve of other studies ohnass closings of Hrms it is not particu- 
lariy so. See. for example [8]. 



class of trade-impacted workers 

Second, most of the questions in the survey dealt 
with conditions at the time of job separation or 
reemployment, which for some individuals was as long 
cotW y®^^ before they )vere interviewed. The prob- 
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, Sampii Chiradirjitici: by SiXi Benefit Status, and Reemployment Experience 



« ' Retmployed Individu^ 
TAA 0N([ ^ 



Never Found Job 

to(il Miks Females Total i Maks Femalej Total Males Females Total Males . Females Toul Males Femaks Total Maks: 



309-" 178 131 112 \ 72 



40 



115 74 



lo/ I0'.4 ' 9.7 9.2 S.2 9.3 12.6 12.8 lil 9.2 9.3 
0,9' 1.0 '. 0.8 0.8 0.9 



«7 ,.« . v., v., 1.2. 1,'Z 1.2 0,4 0,4 0.4 ^ . . 

17,7 19.2 14.5' 16.8 20.4 10.4 5.6 5.9 5,i. 22.9 25.9 , 19.4 22.1 23,9 19.5 7.8^ 10.4 

7,3 7.7' 5.0 8.8 12.0 3.0 3.2" 3.5 2.6 ,5.6 '5.> '5.2 4,3 '5.9,, 1.9 2.5; 1.5 3.3 



2,2 2.5 0.3 l.r 1.2 0.4 0.7 1.0 0.2 0.5 0.7 ""0:9 0.4.0,6^-0-" W.. 0.4' 



3,0 3.2 1.9 3.0 3.7 1.8 2.9' 3,0 2.8 
86.9 87,1 /j85.5 90.2 97.2 '77.5 78,2 



84,8 '87.1 ^71.8 -83.9 



75.0 67.8 m 61.0 75.0 



,78.5 82.6 55,0 59,0 69.5 40,0 43,5 54.1 .A24.5 68.9 



Chmctcrisik^' , 

V 

I 

I 

Years of education 
Dependents 
Years of job tenure 
Weeks ofllviijce 
notice 6fliyofT 
'.Weeks of joir search 
i before layoff 
Job contacts 
j)erweek 
Percent white 
Percent married 
Percent unidn 

nAmftrs 
Percfft received 

trainifli 
Percent received 
counseling 

Age /J 

■ — ""W 
E^Wt 

Percent skilled 
Keal hourly earnings 
atlayo(r($19^7)- / 
Real weekly earnings ' 
^ at layoff ($1967) 
DURI = number of 
weeks between 
layoff and ^ 
reemployment 
DUR2 DURI minus 

we^soutofthe 
* labor force 
DUR3MUR2 minus 
weeks.of job training 
Percent change in real 

hourly earnings 
Percent change in real' 
weekly eaniings 



*Ratio of weekly unemployment benefits ind TRA paymenu to prtlayoff weekly earnings. 
tRatio of eipected weekly benefiu to prelayoff weekly earnings. Expected benefits an defined in Ae text, 



TAA 
Mak! 

41 ,208 95 



113 .86 51 
9.1 



86 47 



0.9 1.3' "0.5 0.6 • 0.3 J2.I 2.4 
78,0 82,4 72.0 ' 94.8 89.6 88.9 ,90,5 67,1 67.7 



IJ.2 15.7 12,2 '1,8 14 2.5. 1^ 17 \ ll.l 5^2, 18:2 2.0 -0- 4.8 3.2 3.2 

191 20,2 13.0 • 3.5 4.1 2.5' 4,3 2.7 7,3 10.|, 10.3 10.4 2.0-0- 4,8^ 9,9 9.7 

•46 0 461_iL8_46i .48.1 44.0 38.4 38.2 38.9 55,7 56.8 54.3 56.1 57.0 . 54.9^ 48.3 51.0 

55113:4 63,9 37,2 34.1 42,9 43,5 39.0 51,6 5?,6 55.0 62.9 33.3 34.9 30.9 I 43.3 37.7 

" ■" ■ 57.2 33,3 34.9 ' 30.9/ ^3.3 37.7 

2.6 11.8 1^,7 4,7 22,2 29.0 

_ 3,4 3,6 2.3 2.9 3.3 2.2 3.3 3.9 2.2 3,0 3.5 ' ^.3 2,9 3.5 2^ 2.9 3.5 

•140.9 149.2 93.2 121.9 139.6 90,0 132.8 1J9.6 84,4 123.5 147,9 94,4 124,3 147,7 /90,2 117.4 140.1 



48.7 47.2 57,5 37.2 '34,1 42.9 43.5 39.0 51,6 5!;7 47.0 
20,6 23,0 I 21.4 .^1.9 2,5 35.6 48.6 12.2 12.4 20.7 



.7 9,1 8.2 ' 10.2 , 10.0 
.3 ' 0.3 0.2" O.y 0.6 



V 

Femaks 
39 

10.4 

» o,r 

5.3 



59.7 66.8 83.3 42.8 68.4 74.2 
54.5 63.7 77.9 42.9 49.9 58.1 



1.9 » 
,66.7 
63.7 

43.3 

'3.3 

10.0 
46.1 
47.8 
47.8 
16.7 

2.4 

99.1 



• • 

so 

A 

0 0 
0 • 

•f 

>f 

jj 



A 



48.7 


39.4 ^1,4 


■ 32.7 


30.8 


3^2 


33.3 


32.6 


34,7 


44.3 


35,7 ^56.0- 


31.2 


29,6 


34.1 ■ 


28,6 


-26.2 


32.9 


39.5 


30.3 51.9 


31.0 


29.6 


33.4 


28.5 


26.0 


32.9 


-26.9 


-27.pL^21.7 


-24.1 


-27,9 


-17.5 , 


-13.2 


-15;4 


-9.1 


-29.5 


-30.1 -25.9 


-25.2 


-26.4 


-23.0 


-17.6 


-19.0 


-15.2' 



1 



11 



«4 

'a 

■J 
J 
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For thqse4i^orkers who did find jobs » the average time 
betWten taybffand reempfbyment was 45.7 weeks for 
TAA rccipicnts^2 J for QNRs and 33,3 for UI recip- 
ients. TAA recipients tended to have spells x)f un- 
empfoympnt between jobs that were 46 percent longer 
than for UIs and 48 percent longer than for QNRs. If the 
time that workers were not in the labor force is sub- 
tracted, the ac^justed duration oCunemployment figures 
the following: TAA, 44>^ks; QNR, 31 :2 weeks; 
apYlUI» 28.6 weeks. If time spent in training programs is 
siibtracted^'as w^ll, the average duration figures are 
TAA, 39.5; QNR; 31.0; and UI, 28.4. These figures 
indicate that there were substantial differences in the 
unemployment experience of the various groups. How- 
ever, Table 3 indicat^rihat the difference is mainly 
accounted for bvpie very large difference in the un- 
employment beHavior of female TAA recipients, 
* Table 4 shows the fraction eniployed within a given 
. period by benefit status and sex. These results are con- 
sistent wfth previous studies, i.e., women in all 
categories have longer spells of unemployment than do 
men. At the end^f a year, this difference is reduced to 
, 2, 1 percentage points for the UI group due to successful 
job search or to labor force withdrawal. However, for 
the TAA group, the difference remains large— 13.6 per- ' 
centage points. Since the male behavior does not differ 
' very much betwc;,en the TAA and the UI or QNIJ group, 
almost all of the difference in the aggregate is due to 
TAA females being unemployed longer than TAA 
males. « ' 

Turning to the changes in hourly wages and weekly 
earnings as reported in Table 3, a similar observation 



Tabl« 4 

Cumulative Employment Percentage of 
Reemployed Workers 



Group 






Weeks 








1 


2-13 


14-26 


26^52 


52+ 


TAA 






^. 






Males 


19.9 


46.4 


60.6 


81.5 


JOO 


Females 


10,9 


23.7 


40.7 


67.9 


100 


Difference 


9.0 


22.7 


19.9 ^ 


13.6 


-0- 


QNR 


^4.2 










Males 


59.8 


69.0 


84.0 


100 


Females 


14.9 


37.1 


57.5 


79.7 


100 


Difference 


9.3 


22.7 


11.5 


4.3 


-0- 


UI ^ . 












Males 


12.4 


43.8 


65.1 


89.8 


100 


Females 


2.2 


25.2 


^ 46.0 


87.7 


100 


Difference 


10.2 


18.6' 


19.1 


2.1 


-0- 



Notei Calculations are based on duration ofunemVloyment with 
time spent in trajning and out of the labor force subtracted. 

ERIC 



can beVmade. Sincere individuals in this sample be- 
canie un^ployed at different times during the period 
l5[70-73', and since this period was one of accelerating 
inflation, all dollar figure^s are expressed in constant 
)96> dollars. Thus real earnings at layoff ^^Jionriina} •> 
earnings divided by the consumer prici index for the 
month that the individual was laid off, and reiU weekly 
earnings at reemployment is nominal earnings at 
reemplo^ent divided by the consumer price index for 
the month in which the individual became reemployed. 
For the TAA group, bolui^n I shows that real hourly 
earnings decreai^d by almost 26 peitent, whereas real 
weekly earnings declined by 28.8 percent. These 
reemplqyment wage losses were conMerably larger 
than the losses experienced by, workert\|n either the 
QNR or the UI groups. 

Another interesting observation is that over 14 per- 
ceift of the TAA group received job training compared 
with only 1,8 percent of the QNR group and l.Vpercent 
ofjfK ^ group. Comparably, 17.1 percent of the TAA 
group received job counseling, whereas only 3.5 per- 
cent of the QNR and 4,3 percent of the UI group re- 
ceived counseling. These services* although important,* 
were not m^or aspects of the old TAA program, a fact 
that is reflected in the small percentage pf individuals 
receiving them. 

The m£Uor part of the program, the provision <if TRA 
payments, can be seen in the ratios of benefits to pre- 
layoff wages, B/W, and expected benefits to prelayoff 
wage, EB/W. The former is the ratio of the sum of 
weekly unemployment beiiefits and TRA payments to 
prelayofT weekly earnings— commonly called the re- 
placement rate. Since many benefit paynncmts were de- 
layed, an exipected replacement rate was calculated as 
the ratio of expected benefits to prelayofT earnings. 

Jxpected benefits.are defined as the sum of unemploy- 
ent benefits plus the amount of extra TRA payments 
ultiplied by the individual's subjective probability of 
receiving TRA benefits— i.e/. EB = UI payments ^ 
a (TRA payments), where a is the probability of re- 
ceiving TRA benefits. The survey elicited responses 
about individual's perceived probabilities, as of the 
date of layoff, of receiving TRA payments. These re-"' 
sponses were used to weight the actual benefits re- 
ceived. Benefits should be further discounted to reflect 
the delay in payment, but, as a practical matter, since 
the delays were less than a year for the individuals 
studied, this was not done. The: ratio of actual benefits 
to prelayoff earnings was 6.3 percentage points higher 
than the ratio of expe«:ted benefits to prelayoff earn 
ings. ^ 
rthally 



the amount of benefits received was com* 
puted using the unemploynient insurance benefit al- 
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gorithm for<j^ach itate, the formula for TR"/^ benefits, 
and the individual's normal wee^kly ealrnings before 
layoTT. Although the survey eliciteci\responses about the 
amount rieceived from UI and TRA, information 
was sufficiently unreliable to neceisifate the use of 
calculations from actual benefit formulae . For exam)||e, . c 
in^i^iiQpe cases, TAA benefits were pi^id in one checl^^ 



along with UI benefks. In other cases a\sep^ate check 
;.was paid for «ach,' or only a TAA check was paid. 
Consequently, individuals had difficulty identifying the 
two sources of compensatioiv' and for cor^sistency the 
appropriate benefit formula^as used. Ba^d on these 
calculations, TAA recipients had a higher replacement 
. rate than workers in either of the other two groups . This 
difference averaged over Sis/per week in 19^7 dollars 
not subject to income tax. f his amount is not inconse 
quential. • 

In summary, the sample indicates that theri^ were 
significant differences in labor market characteristics 
between TAA recipients and UI recipients. The effects 
of the TAA program on the tabor market experience of 
^ these workers is discussed in the next section. 



pension income. One wopfd expect' then that married 
women with ichildren and ;older workers in general 
woul^ be Iess3likely to become reemployed. 
. Given that an individual does search for .work and is 
aware of Ihe distribution of .wages in the market, an 
optimal strategy would be to formulate a reservation 
wage and olily accept an offer that exceeded it. The 



reservation wage may be affected by the TAA program. 
Such an effect would be expected because higher un- 
employment compensation levels under this program 
lower the cost of search, and hence woild be expected . 
to increase both the duration of unemployment and 
reemployment earnings. Unfortunately the data are not 
ideal to test these propositions fully, since uneitiploy- 
ment payments are per period of tiipe and not per unit of 
search, and there may be a substitution of time for 
intensity of search. In addition, job training, to the 
extent that it is effective^ would increase an individual's 
skill level and earnings, although its effect on duration 
of unemployment is" ambiguous.** 

>\n empirical representation of the outcome of the job 
search process is embodied in the following model: 



3. The Effects of the TAA Program on 4he 
Job Search Process 

The purpose of the TAA program under the 1962 Act 
was to promote .jthe reemployment of workers and to 
minimize the loss in earnings. Consequently an evalua- 
tion of the effects of the program on individuals must 
incorporate its effects both on the duration of un- 
employment and on changes in earnings. As indicated 
in section 1 , changes in the outcome of thejob search 
process due the TAA program must be attributed to 
(1) higher replacement rate of earnings under the TAA 
program, (2) ^eaier access to job training programs, 
and (3) greater access to job counseling services. To 
incorporate these possibilities into a simple model we 
draw on the theory 6f job search According to this 
theory, individuals who become unemployed will con- 
tinue to participate in the labor market, that is they will 
search for a job, so long as their anticipated earnings 
from reemployment exceed the value of their time spent 
in nonmarket activities. In this interpretation the effect 
of a decline in anticipated market earnings would be 
expected to differ across groups to the extent that the 
value of time in nonmarket activity differs. For exam- 
ple, the presence of children is likely to increase the 
value of time spent at home, as would the availability of 



DUR 



R 



(1) 

(2) 



=f number of weeks^^rbnemployment 

= percentage change 'in Weekly earnings 
(hourly wages) from layoff date to re- 
employment 

= replacement rate, i.e., unemployment 
payments divided by previous earnings 

= 1 if an individual received jpb train* 
ing, 0 otherwise 

= 1 if *an indiviidual received counseling, 
0 if otherwise 

= vectors of exogenous variables 

= random error terms. 



In essence this model was used by Ehrenberg and Oax- 
aca [31, and by Classen [2] except that effects of training 
and counseling are added in our specification. 

Two issues arise in estimating this model. First, an 
implication of the theory of search is that the error 
terms are jointly distributed and that their covari^nce is 
negative. That is, individuals who have overestimated 
their prospects w^'II have longer than average un- 
employment, and would tend to have lower reemploy- 
ment earnings if their reservation wage declines over 
time. Oh the other h^r^, as argued above, if expecta- 



''A detailed description of the theoretical work on the job search 
nrocess as well as a summary of the previous empirical work pcrtain- 
^ PI to search duration and subsequent wage change is contained in [7. 
ERiCap2] ^ 1- 



*'In effect j|ob training should offer the individual a different wage 
offer distribution. V 

'Hills arguiiient suggests that an efficient estimator such as Zcll- 
ner's seemingly^ unrelated regressions estimator be used (9). 
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arc realistic, those with higher reservation wages 
will on average experience longer dui^ons of un- 
employment, but win be compensatec^ by higher 
reemploy menP^amings. This Is the productive invest- 
ment nature of the search process. 

The second issue is the possible endogeneity of the 
decision to participate in training or counseling ses- 
sions.. Since these services ^u-e potentially available to 
TAA, QNR, and UI groups, perhaps at different prices, 
the decision to participifte in these progr^s may be 
based on characteristics of the individual that arp re- 
lated fo both wage change and duration of unemploy- 
ment. For example, it could be that only those individu- 
als who have an expected duration of unemployment 
greater than some critical value enroll in training pro- 
grams. If this were the case, the coefHcient on training 
(T) in equation (I) would show that training was jis- 
soctated with^ii longer duration of unemployment* 
However, thrs would be i biased estimate of the true 
effect of training if the training decision is correlated 
with the expected outcome of the job search process. 
Only when the occurrenc/e of training or counseling is 
beyond a;i iiyJividyal's cohtrol~e.g. , given to everyone 
to no one in another area-— can an 
unbiased estjiilate of these effects be obtained from 
equations ( 1 ) and (2). The use of appropriate instrumen- 
tal variable. will eliminate this problem when training (T) 
and counseling (C) are continuous variables. An 
analogous result has been shown by Heckman [5] when 
the variable is dichotomous. In essence this requires 
that the values oC F and C, which are either 0 or 1, be 
replaced by their predicted values from a probit regres- 
sion. TIfese predicted values have the interpretation of 
probabilities of receiving training or counseling. The 
model in (1) and (2) then becomes ^ 



(4) 



where y is the marginal effect of TAA participation on 
the probability of receiving training, and S,is similarly 
defined for counseling. As (3) and (4) indicate, the total 
effect of the TAA program has two components. 



OUR^a.R ^a^PiT^ \^tctyF(C^ D + aaA^, +e.. (1') 

The prc^abilities of rec^eiving training and counsel- 
.in8,P(r = 4) andPCC = I), are the fitted valuds from the 
probit regressions. Variations in the determinants of 
these probabilities di|e to the TAA program are denoted 
as 



3P(r= 1) 

7= ^ jandS" 



bTAA 



bTAA 



effect is.due ioxht higher level of unemployment 
efits, which! alters the cost of-unemployment, and 
hence has a direct effect upon the search process. The 
other effect is composed of the direct effect that training 
and counseling have dn the search process, multiplied 
by the increased probability of an individual's receiving 
them. For these latter effects it is possible that the TAA 
program had no substantive effect oh the job search 
process, either because the program had no effect on 
providing 'these services, pr because these services 
themselves as. provided were of no value in the labor 
market.** 

Evidence on the likelihood of an individual's receiv-^ 
ing job training or counseling is presented in Table 5, 
and alarger set of results are contained in Tables A 1 and 
A2 m the appendix (a description o/ the ^^^ables is 
given on p. 115). Examination of colui^s (I) - (3) 
reveals that the TAA recipients were signfTicantly more 
likely to receive training or counseling than were QNR 
or UI recipients. The coefficient on the variable TAA is 
positive and significant, regardless of the specification 
of the equation. (See Tables Al and A2 of the appen- 
dix.) The size of the. coefficient refers to the effect of 
TAA participation on the index variable of the cumula- 
tive normal probattjUty function. Translating these ef- 
^ fects into probabilitSp, the coefficient on TAA in col- 
umn <2) of Tablp^mplies that TAA recipients had a 
probability ^Trcceiving training that was 6.72 percent- 
age points higher than without the program. In the 
notation of equation (3), y = 0.0672. For counseling, the 
estimate of 0.6502 in column (3) implies that 6, the effect 
of the TAAj9rogram on the probability of receiving 
counseling, wa^s 0.0872. This evidence indicates that the^ 
TAA program, as operated under the old Act, provided 
greater 'access to job training and job counseling than 
otherwise would have existed* To be sure, not all indi- 
viduals received training or counseling; in fact only a 
small percentage did. Nevertheless, the TAA program 
appears to have mac|e it easier for recipients to obtain 
these services. 



The effects of the TAA program on the job search 
process can be calcul^d then as 



> 




bPUR 
bTAA 
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**At first thought it may seem unlikely that any individdal would 
participate in a program that is worthless in terms of future employ- 
ment However, since many training programs pay a subsidy, or» in 
the case of "TAA, enable an individual to ^ceive unemployment 
benefits for a longer time, there is an incentive to enroll in the program 
to lower the cost of current job search. 
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Probit Eatilnataa of Training and Counaaling 
Equatlona, N « 536 Jatymptotie f-ratloa in 
paranthaaaa) ^. 





Training 


Tnuning 


Counsciini 




(«) . 


(2) 




Constant 


-3.6706 


-4.0289 


-2.1042 




(4.33) 


^5.75) 


' (3.10) 


^ge - ' 


-O.OIC^ 




-0.(UJI2 




(l.2f) 




(1.45) 


Schooling 


0.0457 


0.0461 • 


0.0796 




(1,36) 


(L43) 


(2-55) 


'Job tenure 




-0.0215 


-0.0048 






(2.06) 


(0.47) 


Unemployment rate 


•^O.i879 


0.1970 


-0.0456 




(2.30) / 


(Z.39) 


(0.60) 


Sex 


-0.4032 


-0.3717 


-0.1751 




(1.74) 


(I;60) 


'.(0.94) 


Union 


0.3380 


0.3504 






(1.30) 


(I '36) 




TAA 


0.8235 ' 


0.9157 


0.6502 




(3.33) 


(3.60) 


(3.26) 


Georgia 


1.5932 


1.7196 


1.2000 




(4.08) 


(4.33) ' 


(4.36)« 


Louisiana 


1.5924 


1.7646 






(5.67) 


(5.83) 


(7.17) 


New York 


0.6512 


0.60^ 


0.3290 




(2.11) 


(1.97) 


(1.22) 


Rhode Island 


0.7512 


0.8770 


1.2902 




(1.62) 


(1.87) 


(3.39) 


Log o# likelihood 








• function 


-151.04 


-149.44 


-186.53 



Description of Variables 

A^e: age at layoff 

Schooling: years of formal education 

Job tenure: years of employment at the firm from which the 

individual was terminated 

Unemployment rate: local unemployment rate during the 
quarter in which the individual was laid off 
Sex: 1 = male 

Union: \ » union member at layoff 
TAA: I * received TAA assistance 

EB/W: ratio of expected weekly unemployment benefits, to 
previous normal weekly earnings 

F(C}: probability of receiving job counseling, predicted froxn 
column (3) of Table 5 V 
F(T): probability of receiving job training, predicted from 
column (2) of Table 5 , 

Industry change: found employment in a different two- 
digit (SIC) industry 



^'^tpendeni Variables 
pn - I if the individual received job training 

* 1 if the individual Received job counseling 



I- 



DURl: number of weeks between layoff and reemployment* 

less the number of weeks spent in job training, less, the 

number of weeks out of the labor force 

DUR2: DURl number of weeks out o& the labor force 

%^w: percentage change in gross hourly wages 

%^w h: ^ercentag^ change in gros^weekly earnings. 

The effects ^ variables representing location merit 
comment. The coefficients reported in the text, and in 
the appendix,' indicate that in some states individuals 
were more likely to receive training or counseling. Ex- 
perimentation with different combinations of state vari- 
ables indicated that the four states shown — Georgia,. 
Louisiana, New York and Rhodtf Island — differed sig* 
ntficantly from thh remaining states. However, because 
some states had only one TAA case, it was impossible 
to sepanrte differences in the availability of training or - 
counseling due to permanent differences across states, 
e.g., larger or more efficient programs, front transitory 
differences duejo the peculiarities-of a particular TAA 
case, e.g., advance knowledge of a plant closifig. Thus 
the coefficients reported represent the combined influ- 
ence *of permanent and transitory effects. 

Before proceeding to the estimates of the duration of 
unemployment and wage change equations two ques- 
tions of measurement should be noted. Since the TAA 
survey was retrospective, special attention had to be 
given to hiaking the measure of unemployment as close 
as possible to the Bureau of Labor Statistics definition. 
In this survey information was available on (a) the 
length of time between layoff and reemployment; 

(b) the number of weeks si>ent in job training; and 

(c) th,e time the individual was not looking for work. If 
th^ responses given to (c) are interpreted as time out of 
the labor fo^e, then the measure of duration repr 
resented by DURl = (a) - (b) - (Jc) most closely 
matches the BLS definition. Examination W the re- 
sponses indicated that question (c) was interpreted dif- 
ferently by various^spondents, hence two measuiriSs of 
duration were used: (c) is not counted as unemp^yment 
in DURl but is counted as unemployment inDURl.^^ 

The second issue concerns the measurement of thd 
replacement rate Due to lags in the deUvery of TAA 
beneflts, some individuals did not receivp TRA benefits 
until after they were unemployed for some time. In a 
few cases, benefits w^re received after individuals had 
bccome/eemptoyed. Many individuals wer^ therefore 
unable to state the exact weekly amount receivecl. H. 
was necessary, therefore, to calculate benefits for each 
individual in the sample by use of the appropriate state 



^The intent of the question wns to distinguish that part of the 
interval between layoff and eventual reemployment when the indi- 
vtdua^ was not seeking worki In studies that rely on recall, it is- 
difficult to achieve this goal since questions such as those asked in the 
/thly CPS about job search activity, are not suiuble. 



7 o 



116 
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formula, or in the case of TAA recipients, by the na- 

, ^tiOnal formula.'" 

In addition* since TRA payments were often delayed; 
a question arises as to how they should be included in/?. 
If perfect foresight is ai^sumed, then actual benefits 
received, suitably discounted, is the conect measure of 
TRA payments. Since tMfcre was uncertainty as to eligi- 

. bility, it is appropriate to use expected benefits, again 
with discounting for the delay in redeipt of benefits. For 
this sample, the adjustment for time discounting is neg- 



■ ■.. ■( 

ligible, and wasjgnored. In the estimates thai follow the 



17 



expecte^L^enefit ratio is^dopted 

The estimates of the duration and wage change equa- 
tions are contained in Table 6 for the sample of 536 
individuals who found employment. The first two col- 
umns contain the estimates of equation (1) for the two 
measures of unemployment, and the^ast two columns 
contain the estimates of (2) for weekly and hourly earn- 



^•TftA payments Were 6i percent of the individuals' previous aver- 
age weekly earnings or 65 percent of the ayerageKveekly earnings in 
manufacturing, whichever is less. Thus the algorithnf^k^ed to com- 
pute TRA i>a^ments does not change, over time, although the upper 
Jimit does. ' ^ 



^'Expected benefits were calcuUkted as the sum of regular UI ben- 
efits plus o'times (he TAA differential. The probability of receiving 
TAA benefits, a, is taken from question 50 of the survey. (How sure 
were you of receiving TAA benefits at the time you were laid off?) 
which was coded 1-5 (very sure, sure, etc.). These answers were 
ranked as probability assessments ranging from 0.2 (no knowledge) to 
1.0 (very sure). The ayerage replacement rate of expectecl benefit 
calculated in this nmnner was 6.3 percent lower than the actual. 



Duratidfi of Unemployment i(nd Wage Chang5\ 
(f -statistics In parentheses) 

^ ^ Dependent yariable 



- 536 




DURl > 




J^^ 1 : 


(2) 


13.06l>7__/ 


, 14.6097 


(l.iO) 


(1.34), 


''""'"^195 


0.3116 


(1.80) 


(2.31) 


-0.6424 * 


-0.5021 


(1.98) . 


(1.40) 


0.6530 


0.7726 


(1.67) 


(1.78) 


1.1700 


0.2464 


(0.81) 


(0.15) 


5.5435 


1.2992 


(1.39) 


(0.29) 


17.4807 


19.5888 


(4.25) 


(4.29) 


- 15.7956 


-13.9107 


(3.70) 


(2.94) 



(3) 

-37.5100 
(3.80) 

0.4392 
(4.15) 



(4) 

-55.62 15"^ 
(4.19) 

0.5944 
(4.18) 



40.5557 
(3.21) 



33.5838 
(2.40) 



F 



f 




0.1002 
7.3419 



-8.4620 


-7.3792 


(2.14) 


(1.39) 


-8.0164 


-11.9749 


(2.25) 


(2.50) 


-1.7344 


7.2949 


(0.48) 


(1.50) 


0.6333 


I.35»<9 


(111) ^ 


(1.77) 


-0.5152"" 


.-0.9553 


(3.47) 


(4.78) 


16.4889 . ' 


21.7907 


(2.76) 


(2.72) . 


-4.8897 


-12.4871 


(1.03) 


(1.97) 


0.1164 


0.1104 


8.6823 


8.1750 
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in^s change. The most important result is that the effect 
of higher unemployment benefits on both duration and 
wage change is positive as expected. iThe coeffiqi^pt on 
the expected replacement rate — 0.2195 in column (1) 
and 0.31 16 in column (2) in>ply that an increase in the 
replacement rate by 10 percentage points would in- 
crease DUfil by 2.2 weeks, and DUR2 by '3.1 weeks. 
For recipients of TRA, payments, the expected re- 
placement rate was 6.3^rcentage points higher; there- 
fore, the effect of higher TR A payments was to increase 
duration of unempl^ment by 1.4 weeks (= 0.2195 x 
6.3) for DURl aAd by 2.0 weeks fovDURl. A similar 
calculation using the coefficients on the expected re- 
placejfneqt rate from columns (3) and (4) yields the effect 
of higher TRA payments on earnings: hourly earnings 
were 2.7 percent (= 0.4302 ^ 6.3) and weekly earnings 
3.7 pen^rit higher than without the program. One 
caveat toRhis is that all of the effects of TRA payments 
may not have beeh captured.' In particular; the longer 
potential benefit period for TA A recipients may have a 
septate, independent effect on both duration and earn- 
ings. Preliminary tests of this propositionTusi^g the 
state maximum UI durations and the TAA maximum 
duration, did not indicate that this factor was important, 
but the test was not conclusive because in several states 
extended unemploynient benefits were available; hence 
potential duration was measured incorrectly. Thus 
EB/W may be only a rough measure of the true ex- 
pected replacement rate^T" 

i The remaining effects of the TAA program are related 
to the availability coujiseling and training. As reported 
in Tables A4 and A5 of the appendix, no significant 
effects ^f {raining or counseling on earnings could be 
found; and the effects on duration are hard to interpret. 
CfiUnseliag has the expected sign, but it is insignificant 
when time Qut of the labor force is counted as un- 
employment. (See columns (1) and (2) of Table 6.) This 
suggests the ppssibifity that time spent between layoff 
and the provision: of job counseling was not spent in job 
search.^" The estimates indicate that job training in- 
creased unemployment duration — although not sig^ 
nificantly. Since the availability of training services was 
^severely fimited at the time of layoff for most. TAA 
recipients ,^e m^ority of fhose receiving training did 
not start until after a considerable period had elapsed. 
Furthermore, therif^was an incentive to take training to 



"Evidence of this behavior is partially revealed in the correlation 
coefficient between various measures of duration and counseling or 
training: 



\CJC 



j • I. Time between jobs 

O ti^ie in triuning 

]^PJ(]] Less time •*out of labor force" 



0.27^ 
0.2020 
0.0110 



0.1217 
0.0708 
-0.0313 



increase the length of time for which TRA benefits 
would be paid. Thus the evidence that training t^ad no 
effects on earnings, coupled with a lengthened duration 
of unemploymeint, support^he interpretaliott that rtie 
training programs miy have svved to provide a type of 
extended unemployment benefks for those who par- 
ticipated. 

The effects of the remaining explanatory variables 
are of the anticipated sign but are, with a few excep^ 
tions, insij^nificant. For example, there was no signifi- 
cant effect of the local unemployment rate at time of 
la>(oflf. Union members were^ estimated to have a 
slightly longer duration of unemployment, but again the 
difference was insignificant. All else equal. Union mem- 
bers were estimated to experience an 8.5 percent de- 
cline in hourly earnings, after a job loss a figure th^t is 
large and significant. This effect is compensatecl some- , 
what by an estimated increase in their hours worked so 
that the loss in weekly earnings was 7.4 percent.^ 

The impact of job termination had considerably dif- 
ferent effects for men than for women. The coefficients 
on sex (male = 1) reported in columns (1) and (2) of 
Table 6 indicate that on the average spells of un^ 
employment for males were 13*9 to 15.8 weeks less than 
for females. The apparent source of difference is the 
behavior of female TAA recipients: whereas UI and 
QNR females had durations that were only 1 .7 and 0.9 
months longer than for ^alftg^TAA females were un- 
employed for 4*9 months longer. No ready explanation 
for this difference seems obvious. The efstimated 
change in reemployment earnings is not so different, 
however. 

The effects of human capital accumulation can be 
seen in the coefficients of schooling and years of job 
tenure. Years of schooling is a measure of general 
human capital, and years of jobytenufe, since it mea- 
sures the number of years employed at the firm the 
individual was laid off from, is a proxy for job specific 
capital. Although neither has an appreciable effect on 
duration of unemployment, they did have the expected 
effects on wage chaS^: The effect of education was 
consistently positive in ialf specification that controUed 
for interstate differences. The positive coefficients can 
be interpreted to mean that job termination does not 
reduce the value of general human capital. In contrast it 
was estimated that the reduction of firm specific human 
capital due to a jdb loss had a lai:ge negative effect; 
indeed, this variable and the replacement rate are by far 
the most powefrful explanatory variables. Other things 
equal, the regression coefficients in columns (3) and (4) 
pf Table 6 imply that each additional year of job tenure 
is associated with a 0.5152 percent ^dec^ease in real 
hourly egtmings and k 0.9553 percent decrease in reld * 
weitkly earnings when an individual lose^ a job. Thus an 

I2i - ■ 
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individual with twenty years with one employer would 
be estimated to^ have a 10 percent' decrease iq hourly 
earnings and an 18 percent loss in weekly earnings. 

The inclusion of controls for place of residence at time 
of layoff was intended to capture any systematic differ- 
ences across states that were not captuVed by other 
variables. For the same reasons^ discussed abov^ it 
is not possible to separtiite permanent state effects from 
transitory effects due to individual TAA cases, an 
Interpretation of the coefficients is therefore more .dil 
/Ticult. In particular, the estimated impact of Rhdde 
/ Island on duration Is too large to believe. However, the 
direction of the effect is consistent with the view of 
sey^J obse^ers that in Rhode Island, more than in 
oth(^^ates» there was wide notice Jn advance of the 
TAA progranb^d that many individuals took advan- 
tage of the program . 



"In addition to the local unemployment rate we also included the 
average manufacturing wage in the SMSA, manufacturing employ- 
ment as a percent of nonfarm employment, and the rado of trade 
impacted workers to manufacturing, employment. When the state 
variables were included , none of these Jiad an effect. 



A final factor of interest is the role of industry change 
oh duration and wage change. This variable was in- 
cluded to measure the effect of the departure of an 
industry from an aiea, and hence the loss of whatever 
industry speciflc human capital an individual pos- 
sessed. It appears tbat the variable is picking up moi^/ 
than this. In particular, since the decision to accept a 
job in a different industry is voluntary, it may be picking 
up the effects of unmet expectations'l^To test this hypo- 
thesis we estimated (1) and (2) using Zellner*s seem* 
ingly unrelated estimator but obt^ned no substantia! 
differencejnthe estimates, ^(^reason for jip difference 
between equali«is ( 1 ) and (2) was the low correlation of 
the disturbances.'^ When industry change is deleted 
from both equations and the Zeltner estim^tos is used, 
the correlation of the error terms is significant, but the ^ 
remaining coefiicients are not altered significantly. 



ali^ of 



a two- 



'*The variance-covariance matrix of one equaii 
equatioii system can be written for Zellner^s estimatoras V. « ( 1 -P^ 
{erf' (X't^,) - P« ? ^1^, Wryif,r'*A'yr,}-'. up, the a 



coeflFictent of the residuals 
estimator 



correlatipn 

equals zero, this redtices to the OLS 



Tabl^7 

DunUlon of Unemployment a^d (Wage Change 
M^jles, M = 324 (t statistics In parentheses) 



Dependent Variable 


DUR\ 




' DURi 




; Constant 


-16.037 




-13.616 


-40.532 




(1.24) 




(0.94) 


^ (2.99) 


EB/W 


0.2409 




^ 0.3506 


0.5178 




(1.57) 




(2.04) 


(3.57) 


P(C) 


0.4108 




0.3259 






(1.14) 




(0.80) 






-0.7595 




-0.4243 






(1.72) 




(0.85) 




Unempl<^]^ieji;it ^rate 


3.2976 




2.6607 






(1.71) r 




(1.22) 




Union 


9.4243 




4.0804 


-11.4703. 




(1.68) 




(0.64j 


(1.88) 


Industry change 


• ^6.4459 




18.7866 


-3.6296 


4 


(2.97) 




(3.01) 


(0.68) ^ 



Schooling 
4 Tenure 
Geoi^'a 
New Yorit 



ERIG 




0.0636 
2.3135 



0,0542 
3.0323 



0.5203 
(0.66) 

-0.6640 
(3.3 1> 

■17.8231 
(1.71) 

-2.0596 
' (0.27) 

0.1032 

5.1957 



-44.780 
j3.49) : 

0.6608 
' (3.44)' 



-10.9044 
(1.35) 

-2.8392 
(0.40) 

0.7678 
'(0.74) 

-1.2530 
(4.72) 

21.5046 
(A.62) 

-9.5456 
(0.97) 

0.1232 "^ 

6.3449 ' 
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Thepattern of results thus far sujtgcsts'thata separate 
investigation of male and female behavior would reveal 
greater insight into the workings of the TAA program. 
The resulb of reestimating th^model on the samples of 
^24 malerand 212 females w{io were reemployed are 
contained in Tables 7 and 9.I\l|bough the explanatory 
power of pBch iii not very High; pronounced differences 
in response to unemployment conipensation are re- 
vealed. Higher unemployment benefits Were estimated 
to increase duration and to lead to higherreemploy ment 
wages for men. Reemployment earnings of women 
wei^ estimated to increase as a result of higher un- 
employment compensation but no effect can be found 
on duration. This iis rather difficult to understand JCon- 
^eivably there were two di^tcejit types of responses. 
'^^To analyze this possibility fyrtheiythe dura|[ion equa- 
tion was estimated with various subsamples of females. 
The results appear in Table 9. When females are split 
into married— spouse present and all others, a marked 
improvement in the explanatory power of the model is 



observed. Unmarried women, Although their numbers 
are small, behave somewhat more like men as measured 
by their resppnse to higher unemploymerit benefits. 
Married women, on the other hand^ seem to have no 
significant response to higher benefits. Also, it is mar- 
ried women who account for the pervers^Cfiaining ef- 
fect. Males were estimated, to experience porter spells 
of unemployment as a result of training, although the 
significance level is not very high. Traning does not 
appear to have any significant effect on unemployment 
for unmarried women. For married women, hiowever, 
training prolonged unemployment by about two weeks 
(exclusive of the time spent la training), and the effect is ^ 
highly significant. 



4. Summary and Conclusions 

The empirical findings of the previous section imply 
that the TAA program under the 1962 Trade Expansion 



TabIsS 

Duration ^of Una^pioyment and Waga CHanga, 
FamaiaatN - 212 {t ttatiatica in paranthaaaa) 



Dependent Variable 
Constant 



<^er|c 




DVR\ 

9.1321 
(0.65) 

b.0460 
(0.21) 

-0.6822 
(2. 18) 

1.3471 
(3.95) 

2.1849 
(1.16) 

8.5420 
(1.36). ■ 

20.3349 
(3.28) 



26.3951 
(1 56) 



0.1880 
6.7475 



13.466 
(0.92) 

0. 1007 
(0.44) 

-0.4504 
(1.35) 

r.5795 
(4.33) 

0.6630 
(0.33) 

7.5177 
(1.12) 

20.6742 
13) 



/ (3 



14.0497 
(0.77) 



0.1953 
7.0761 




-32.1122 
• (2.51) • 

0.2611 
(1.73) 



-4.9504 
(1.03) 

- 12.5833 
(2.79) 

0.8313 
(1.06) 

-0.1334 
(0.60) 



13.3665 
(2.01)* 

-6.2855 
(1.13) 

0.1021 

3.3169 



%A(M'/t) 

-58.7951 
(3.31) 

0.3902 
(1.86) 



. -2.4647 
4,(0.37) 

-22.2228, 
(3.55)/ 

2.4975 
(2.29) 

-0.3039 
(0.99) 



20.2965 
(2.20) 

' -13.0331 
^•..^1.69) 

Vf* 0.1^8 

.11:^346 



1 P 
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Table 0^ 

• Duration of UnemployQi^ Married 
Women— <8pouse Present, and All Other 
Women. 







Marned Women — 




All Other 


Spouse Present 


Constunt ) 


27 6838 






(i.50) 


(0.39)* 


EBIW M ^ . 


0 3274 


0 Aid? 




(1.11) 


(0:ii) 




-0.4^4 


-1 0878 




(M6) 


(2.47) 




0.1674 


1.9212 


Unemployment 


(0.34W 


(4.03) 
2.7626 




.(0.70) 


(1.19) 


Union 


-15.5488 


15.1612 




(1.52) 


(1.93) 


Industry change 


18.6655 


, 1770112 




(2.12) 


(2.08) 


'Rhode Island 


60.9507 


. 19.7375 . 




(2.29) 


(0^90) 




0.2044 


0.2237 . 


F 


2.0190 


5.8075 


N , 


63 
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Act had a small but significant effect' on at least part of 
the recipient population* As described in equations (3) 
and (4), the net effect of the TA Aprogram is the sum of 
the separate effects of: (a) higher- be^iefits while un- 
employed (the difference between TKA payments and 
what would have ^i>een received under legular Un- 
employment Insurance); (b) a greater probability of 
receiving job training; and (c) a greater probability of 
receiving job counseling. For male TAA recipients the 
net eCTect on.^nemployment (Z)£//!2) and weekly earn- 
ings is computed from (3) and (4) using the regression 
coetecients from columns (2) and (4) of Table 7 as: 



$im2 

dTAA 



a(AW-/t) 
dTAA 

4 



= 0.3506(8.1)- 0.4243(0.0672) 

+ 0.3259(0.0812) 
= 2.84 weeks. 

= 0.6608(8.1) , 
5.4%. ' 



(5) 



' * 



This increase in duration appears to have been used tn 
proc^uctive job search, since weekly earnings were 5.4 
percent higher than would otherwise have occurred. 

For women the Results are less clear. Estimates of the 
net effect 6f the program on duration of unemployment 
range from zero to a one-week increase; but these esti- 
mates are not sighifioant for the entire sample of wom- 
en. There i^ some indication (see columns 3 and 4 of 
Table Sjkthat higher unemploymept benefits lead to 
increased reemployment earnings — 2.3 percent for 
weekly earnings 9nd 1 .5 percent for hourly earnings — 
but the evidence is hot strong. The pronounced differ- 
ence in the behavior of males and females is perhaps the 
mieuor finding of this study iji regard to the operation of 
the program, these results sjndicate th^tfor the most 
part women TAA recipient/who were married did not 
search for a job while unemployed. It seems likely that 
their average of 61 weeks bet ween jobs was due in part 
to the higher beiiefits available under the TAA program. 
This interpretation is reinforced by the finding that un- 
married women respond to higher unemployment Ben- 
efits in essentially the same way as men do. One may 
tentatively conclude that the provision of higher ben- 
efits to families witl^ more than one wage earner can 
make recei\^ing tho^ benefits ail attrac^e alternative 
to employment. . 
^ Further insight into the differential tabor market be- 
havior pfmepi and women is revealed by observing the 
income niaintenance role of the TAA program. Al- * 
though the 1962 Act was not specifically intended to 
compensate individuals forjob'losses, higher TAA ben- 
efits while unemployed certainly has' this 4 effect . In 
Table 10 estimates of the net present value of the private 
costs of job loss ^ presented under three different 
assQmpCio^^ ^-'^ ^ ~ 

I . The value of time while unemployed ts zero and all wage 
loss permanent. 



Table 10 

Private Costs of Job Loss for Wqrkars Who 
Racalvad Trade Adjustment Assistance by 
Reempioyment Status and Sex, 1975 Ooiiars 



(6) 



^%e >vera[ge ihale TAA recipient duration of un- 
ERIOJ™^"^* increased by 2.8 weeks (19 for 1). 



Group 


1 

♦ 


2 


3 


A. Never Found Jobs * 








Males 


47.273 


7.644 


. 7.644 ^ 


Females 


18.934 


1.452 


1.452 


B. Reemployed 








Males 


29.895 


25.690 


4.704 


Females 


ii.ooiz 


6.543 


-481 


C. Average T^A Recipient 


26.322 


11.860 


3,293 
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'2, The value of lime white unemployed is. 50 percent of 
previous (earnings for males, and 65 percent of previous 
earnings for females; all wage loss i| permanent.*^ 
3. The value of tiqiejs as in 2 and all wage loss is transitory, 
d is appear! ng^ntRr^^ ear s . 

) These calculations should be interjfireted as upper 



resiflts of the survey reported/ in this paper to the hew 
TAA program. Sonne, but it is hdped not all, of the 
difficultifcs noted may continue to occur. The two m^jor 
problems that hav^ significant labor market consequ- 
^bces are the delivery of benefits and the level of be- 
nefits. The cumbersome nature of the certification pro- 



^und estimates of the private cost of job displacement cess, which existed in the old program in order to focus 

.'..1 > _^ • J- • J. \_ ^ J ^_ «i I x«* L I-. 1* ♦ 1 J t . 



for this particular group of individualsjand not for all 
individuals who change jobs due to import competi|ion; 
These est irnates are biased upwards^since they do not 
allow for differential unemployment fates, for job loss 
due to health reasons, for the value of any pensions 
received, and for differing marginal tax rates among 
individuals." two points are of primary importance. 
First, the costs of a job loss tend to be smaller^ for 
women for three reasons: their lower market earnings, 
relatively higher nonmarket opportunities, and higher 
replacement rates of earnings while unemployed. Each 
factor sfiould make married females less sepsitive to 
labor market programs designed to foster job search 
activity. Second, and perhaps most important, the pri- 
vate costis that individu^s bear depends critically upon 
the extent to which a loss in earnings potential is per- 
manent. If the loss is transitory, as is assumed ia col- 
umn 3 of Table 10, then it is possible that the TAA 
program can overcompensate some individuals. This 
possibility is enhanced for individuals facing high mar- 
^nal^tax r^te^. 

The evidence presented'in thi^ paper CQiiceitiing^he 
labor market effects of|the TAA program pertains only 
to the program as operated under the Trade Act of 1 962, 
aiid thus the findings are not nc;ce$sarily indicative of 
future behavior under the new Tmde Act of 1 974, Apart* 

from chang es such as an incr ease in the replacement 

rate to 70 percent from 65 percent, and that workers 
may be eligible for benefits even though they are not 
permanently displaced fr^m their jobs, the new worker 
acyustmeht assistance provisions are not very different, 
and thus there are some grounds for extrapolating thi 

^^The estikniites for women are based on [4] witli rough acUustment . 
made for the older nature, and fewer dependents, of this sample. 
Comparable values for. males are available (except for the inappro- 
priate measure of commuting time value), and d)e 50 percent figure is 
little more than an educated guess. # 

*'In perfonning these calculations a tax rate of 28.4 percent was 
used. 



benefits narrowly, resulted in lengtliy delays between 
the ddte of job loss^and the date when benefits were 
received. This had the effect of reducing the impact of 
TAA payments on the job search activity of individuals 
byVmost one-half of the extra benefits. The dilemma is 
a familiar one; mov€ intensive eligibility criteria direct 
resources where /Congress intended tKl>mi but also 
delay tl^ir receipt^ making them less useful. 

The levjrl of benefits provides a comparable dilemma. 
Higher b^efits can lead to better job matches for^some 
workers, but for others, particularly married women 
with spouse present, there is no obvious gain of her than 
an income transfer. The dilemma in this casp is that 
equal TAA benefits for primary and secondary incbme 
earners in a house hold^ may, due to the higher marginal^ 
tax rate facing the secondary worker, result in with- 
drawal from the labor force during the period that ben- 
efits are available. This is an effect opposite to that 
intended if the TAA program was designed to stimulatjfi 
job search and reemployment.'^ In any event the pro- 
gram can serve as a vehicle for compensating workers 
laid off be(:au$e ofincreaseid foreign tra4e>, especially jf 
the connection between benefits r^cefv^ed and un- 
employment were severed. One may speculate that |his 
Wew could become more generally applicable if the 
administration of the new TAA program turns increas- 
inj^ly towards compensatifig workers who arf only tem- 
porarily iaidoff due to imports and v^o do not jStaecf to 
suffer any wage loss upon reemployment. 




*'Avanje»mple'of the potential size of the benefits consider the 
case^of an individual who lost his job in.manufacturing during June of 
1976. Eli^le for TRA payments and earning the^average fi;^ man- 
ufocturing atthis time— ^206.06 per week— if he stayed unemployed 
for the fuln$2 weejcs he^ould receive $7,573. If he were fully 
emplpyedfTKl fiEtcea an avmge tax rate — income, social security*— 
of 28:4 peixzent, then he would have netted $7,746— a difference of 
only iS! 73. This ignores the effect of fringe benefits and non-pecuniary 
rewards, but italsb ignores work related expense. The point is that the 
progradt can subsidize a large part of fost earnings and may reduce the 
incentive to work./ « 
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TabfaAl 

ProMt Callmalas of tha ProbablNly of ^aoalvlno Job Training H - ^36 
(Aaymplotlo f-vaiuaa In paranthaaaa) 

Regressions » 



Viikble 


(1) 


1 

(i) 


(3) 


(4) 


(3) 


ConsiMil 


-3.8367 


-3.8424 


-3.6706 . 


-4.0289 


-3.4388 




(3.83) 


(4.19) 


(4.33) 


(5.75) 


(7.77) 


Number of dependents 


-0,04d3 


-0.0398 






f ■ 




■ (0.69) 


' (0.61) 








Age 


-0.0022 


-0.0023 , 


-0.0108 


i 


7 -0.()024 




(0.18) 


(0.20) 


(1.27) 




^ (0.23) 


Schooling 


0.0443 


0.0434 


0.0457 


0.0461 


0.0074 




(1.32) 


(1.30) 


.(1.36). 


(1.43) 


(0.24) 


mm 

« Job tenuis 


-0.0211 


-0.0217 




-0.0215 


0.0091 


. • o 


(1.73) 


(1.80) 




(2.06) 


(0.92) 


Unemployment rate 


0.1899 


0.1941 


0.1879 


0.1970 


0.2499 




(2 .28) 


• (234) 


/<% ^A\ 

^ (2.30)^ 


(2.39) 


(4.53) 


Sex . * 


-0J546 


* -0,3626 


-0.4032 


-0.3717 


-0.1113 




(1.5 1) 


(1.55) 


(1.74) 


/ 1 ^A\ 

(1.60) 


(0.61) 


Race 


-0.1027 












(0.39) 










Urban/Rural (1 « urban) > 


0,0977 












(0-22) 










Union 


0.3317 


0.3449 


0.3380 


0.3504 




(I.Zo) 


(1.33) 


(1.30) 


(1.36) 




TAA (1 * recipient) 


0.9312 


0.9179 


0.8235 ► 


- 0.9157 


.,a9748 




(3.62) 


(3.W) 


(3.35)' 


(3.60) 


(4.18) 


State dummies: \ 

■ 






. V 




• » 


Georgia 


1.6566 


1.7076 


1.5932 


i.7196 






(4.02) 


(4.30) 


(4.08) 


(4.33) 




Louisiana 


1.749^ 


1.7722 


1.5924 


1.7646 






(5.26) 


(5.82) . 


(5.67) 


(5.83) 




New^ork 


0.6032 


0.6108 


0.6512 


0.6099 




(1.88) 




(2.11) 


(1.97) 




Rhode Island 


0.8674 


0.8706 


0.7512 


0.8770 






(1.79) 


. (1.86) 




(li87) 




Log of JikeUhood function 


-149.14- 


-149.25 


-151.04 . - 


149.44 


-176.91 














* 


' • «»■ 
4 




4» 




'. - ^ ■ 
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^ — ^ 

Probit EtUmatot'of tho Probability of Rtcolvlng «lbb Countoling and Totting M * N6 
(Aoymptotio I'ValMoo In paronthotoi) • 

RegreMkmt 



/ 



VwUble V 


(1) 


(2) 


(3) ^ 


(4) 


(3) . 


(6) 


(T) 


Constant 


-1.7882 
(2.20) 


-2.1042 
(3.10) 


' -2.001 
(5.40) 


-2.7447 
(5.10) 


-2.6978 
(5.00) 


-2.8782 
(6.72) 


-2,4158 
. (4.33) 


Niimbcr of dependents 


-0.0786 
(1.14) 

-0.0206 
(1.97) 




-0.0402 
(0.67) 


• 








Ate 


-0.0142 
(1.45) 


• 






• 


-0.0147 
(1.62) 


Schooling 


0.0682 
(2.21) 


0.0796 
(2.55) 


0 0919 
(3.20) 


0.08^5 
(2.90) 


0.0849 
(2.92) 


0.0847 

(>.'92) 


0.0408 
(1.50) 


•Job tenure 


-0.0077 
(0.74) 


/ -0.0048 
A (0.47) 




-0.^769 
(0.66) 


-0.0127 
(1.49i 


-0.0123 
(1.45) 


0.0210 
(2.40) 


Unemployment rate 


-0.0640 
(0.84) 


\0.0436 

iOM) ^ 


-0.0321 
(0.44) 


-0.3943 
(0.54) 




0.1281 
(2,6|) 


Sex 


-0.1627 
(O.M) 


-0.1751 
(0.94) 


-0.2189 
(i.l9) 


■ 


-0.1764 
(0.95) 


-0.1888 
(1.03) 


-0.0514 
(0.32) 


Race 


0.3463 
(1.25) 


- 












Union 


-0.1065 
(0.49) 






* 






»■ 


TAA 


0.6731 
(3.33) 


0.6502 
(3.26) , 


'0.5663 
(2.96) 


0.6649. 
.<3.39) 


0.6397 
(3.23) 


0,6396 
(3.23) 


0.7167 
(4.01) / 


.State dummies: 














Georgia •(/ 


I.I653 

i(3.56) 


I.200O 
(4.36) 


1.1045 
; (4.10) 


1.2207 
(4.52) 


1.1852 
(4.35) 


1.2243 
(4.64) ' 




LbuisiaiUi - / 


2.0712 
(7.15) 


1.9698 
(7.17) 


' -44324 

(7.05) 


1.9275 

ai3) " 


1.9688 
(7.15) 


1.8897 
(8.15) 




New York 


0.3076 
(I.I2) 


0.3290 
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The study by George Neumann is similar to some recent 
empirical studies on the effect of unemployment insur* 
ance benefits^n the dunation of unc^mployment and on 
reemployment earnings [L 2, 3. 4). The most notable 
diflTerence in this study is the inclusion of training and 
counseling variables inthe regression analysis. Since an 
apparent ot^ective of the Trade Adjustment Assistance 
(TAA) Program is to iwreaae tmde-impacted workers* 
access to training and ralinseling services^ this is impor* 
tant. 

The data :Neumann used are from a sample of un* 
employed workers, of whom some received TAA and 
* some received only regular unemployment com^nsa- 
tion. Howieverv although Neumann's model usesVthe 
information regarding receipt of TAA to predict prob- 
abilities of receiving training and counseling, it does not * 
use this information to estimate either the duration of 
unemployment or wage changes. In Neumann's 
analysis* theonly purpole served by the use of data that 
includes TAA as well as non-TAA recipients is that it 
increases the variance of the benefit-wage replacements 
ratio. 

One aspect of TAA that thie Neumann analysis fails to' 
consider is the certification process for groups of work- 
ers. Crucial to an evaluation of TAA is an assessment of 
how accurately trade impacte4 workers are bein); iden- 
tified, for if the wrong workers are being certified then 
evaluation of the effects of treatment of these workers 
may be pointless. 

^ When designing a study of the effect of a program that 
provides special services to those who become un- 
employed because of trade policy iYnpactsJt is impor- 
tant to ask, what it ts about trade-impacrted unemploy- 
ment that justifies separate treatment from unemploy- 
ment in general. Two answers occur to me. 
, The first is. that losses resulting from uoemployment 
due to trade impacts are, on average, greater than losses 
incurred from unemployment generally, because of (I) 
capital losses resulting from decreased demand for the 
industry^ specific human capital of the trade-impacted 
workers and perhaps due to loss of seniority rights and 
(2) higher adjustment costs involved when taking a Job 
in a difTerent industry. This stiggests that we compare. 



lhc'teitw4 iitcuffcd hy ihic TAA rcciptcntii with those 
incurred by the noii-TAA groupy Neumann Huh not 
done this in his paper, but i belrcve hiH dutt^und hin 
results should ulK)w him to do so. * 

The second difTerence belwcen trude-impucted 
workers and the unemployed generally \% that the 
search invironments of the two groups differ. I would 
suggest that trade-impacted workers know less about 
the wage offer distribution which confronts them, than 
do the. unemployed in general. In addition, trade- 
Impacted workers may face a wage offer distribution 
with a wider variance. For both of these reasons* other 

• things being equal, the expected duration of unem- 
ployment for trade-infipacted workers is likely to be 
longer. ^ . 

Neumann*s failure to recognize explicitly this struc- 
tural difference in int job search relationships for the 
two groups of worker! has probably biased his parame- 
te'r estimates. In parthlular, the estimate of the effect of 
the wage replacement ratio on the average duration of 
unemployment is likely to be biased upwards, since the 
trade-impacted workers received a hij|her wage re- 
placement and were unemployed longePrfSbme part of 
^tt this longer^memployment results from being trade im- 

^ pabted and not from the higher' replacement ratio. 
Neumann's methodology fails to control for this. 

There H sonle evidence that Neumann*s esti mate js in 
fact upward biased. Jn a study of tfie effect of Ul ben^ 
efits on job «earch behavior ujsing data similar to 
N«ufnanO'a,tn rtiany respects, Ehrenbei^ and OaxAca 
[2] found tijat for males Hged 45 to 59, an increase in the 

' • replacement ratio from 0.4 to 0.5 led to an increase in 

* bfiemployment duration of 1.5 weeks. Neumann's es- 
timate is that the uiiemplo^ent of an average male 
TAA recipient increased in dihtrtiOIT^tween 1.89 and 

) 2.84 weeks. Since the average replacement ratios for 
non-TAA recipients and TAA recipients in his sample 
are 0.37 and 0.47, respectively, this implies that a 0.1 
increase in the. replacement ratio leads to a 1 .89 to 2.84 
week increase in duration, i.e., a larger effect than 
indicated by ^renberg:baxaca*s estimate. 

It is possibli^ that witlMhe proper control variables 
Neumann's estimates neranbt be biased, but I have 
difficulty coi^iving of control variables that would 
measure differences in wage distribution information 
and variance, possibility is a change in the industry 
of employment froni the pre-unemployment to post* 
unemployment job. Neumann does use a dummy vari- 
able indfcattng whether a change Mn industry, at the 

- 2-digjt SIC level occurred. But I qijgstion whether this* 
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pn?it ■ ti t ie m p loy ment job viiftablecmild eitminnte-stU the- 
biu?i. Another possible control variable would he year% 
of job tenure prior to unemployment. Neumann used 
Huch a variable in his wage change equation but not in 
his duration equations. ^ 

Given the lack of adequate control variables, I would 
suggest a dummy variable Indicating receipt or non- 
receipt of TAA. If such a variable were statistically 
significant 41 would be evidence that ( I) trade-impacted 
workers face a different job search environment as 
hypothesized above and (2) that genuinely trade* 
impacted worker; have been the ones certified and 
granted TAA. t 

The same considerations that would lead Neumann's 
juration effec^stimates to be upward biased \^uld 
bias his. wage wiange estimates downward. \ 

The Ehrenberg-Oaxaca estimate of the wage cfumge 
replacement ratio relationship for 45-59-year-old males 
implies that an increase of 0. 1 in the replacement ratio 
leads to a 7 percent increase in the post-unen)ployment 
wage r2]. Neumann's estimate implies that an equiva- 
lent riy in the replacement ratio leads to a ^5 percent 
increase in the post-unemploymeot wage. Agaii), it 
would be a simple matter for Neumann to include in his 
regression equationsva dummy variable indicating re- 
ceipt of TAA. 

Professor Neumann has provided us with an analysis 
of an important aspect of international trade policy, for 
if we are to achieve the expected benefits of nujrc tradc^ 
we must'devise an effective program of compensating 
those workers who will be hurt and who will be forced 
to make adjustments. ^With some revisions, i believe 
this study could provide useful information about im- 
portant aspects of the TAA program, 
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Foreign Trade and U.S. Emptoymant 

Murray H Fmloy* 




My invitation to this conference luggested that I give 
my •^unvarnished" view of the relationjihip between 
foreign trade and investment and emploi(ment. I was 
delighted to accept the invitation for two reasons. I^irst, 
I wafrpleased to know that at least there were some in 
government who recogi^zed and acknowledged that 
there Is a relationship N^ween foreign trade, invest- 
ment « and^mployment. Often it seems to us in the labor 
movement that man/ people, both in and out of gov- 
emnknt, do not accept the relationship and if they do, 
would prefer to simply sweep this fact under the rug. 
Most seem to consider it a low-priority problem that can 
be dealt with at some time in the future— if it has to be 
dealt with at alK 

Secondly, I was pleased to comeWause I believe 
that the relationship^between foreign trade, investment, 
and employment is extremely important; that the labor 
movement has something significant to say that no one 
else is saying, and that should bcjjputl. 

The/unvarnished* messagc^lfiatthe labor move- 
ment is working hard to ^et across is simpljkfhis: ^ 

^That jobs , are the ftjndaniental bate on which our 
economic and socfaJ well-being rest; 

• That noAssting social or economic prQfxt%% can be made, 
or political staUltty maintained, either within the United 
SUtes or elsewhere in the free world, unless the VS. 
economy remains strong. The increasing international 
tfiterdependence not only means that the United States 
cannot act in isolation from the rest of the world, but also 
that our own economic health is essential tp the economic 
and.so<ial welfare of the entire international community. 

• That there are things happening ss aresult of our foreign 
trade policies that are undermintha U.S. economic 
strength— and these things should not go uncorrected. 
These things include the loss of jobs to imports, the 
continuing flow of invesunent capital overseas, and the 
accelerating uansfer of technology without planning or 
recognition of the impact of such transfers. All of these - 
factors are contributing to the steady shift in this country 
tbward a senrice-oriented economy rather than a produc- 
tion economy^ shift we believe has serious implica- 
tions for the fbture growth of this country. 
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^ It sounds glamorous to say we will be engaged in 
transportation, in communication, in banking, in sen 
vices. We will be a kind of technological and managerial 
elite who wUI send our production offshore . but con- / 
sume in abundance at home. We supply the computeps 
and the brains: the rest of the world supplies the re- 
sources and the brawn. That is, in my judgment, a total 
miiMnception about what would happen. If such a 
service-oriented economy . ever did come to its Own, 
there would be a separation between those who don*t 
I have the skills to participate in the good life and those 
who do, ^ two-class society would develop: a^ under 
class and those in the elite who manage the reht of the 
world. 

there are political dangers besides the domestic 
economic dangersj*ve mentioned. The high consump- 
tion, nonproduction service oriented economy sounds 
very good at least if you^ce an elite, but this assuifies a 
peaceful political world. Can we imagine what could 
happen if we produced no steel, or plastic, or elec- 
tronics etc.. but only managed th^ir production in the 
rest of the world. Suppose there are expropriations of 
oijr investments around the worid. JWe'd be left with an 
elite with no ope to manage anound the world. 
\ln our judginent, undermining the industrial base of 
tht^ country cannot but lead to serious political con- 
sequences. We need a strong production oriented 
economy to maintainour mihtary and political strength. 
But we also need a strong production oriented economy 
to provifle basic industrial employnrient. 

Now. probably, most of you had already decided 
what I was going to say today before I started/ You - 
probably expect me to say that imports are flooding the 
country, that American workers are losing their jobs; 
that something has to be done. I won*t disappoint you. 
Imports — in many industries, including my own, r 
flooding the country. Let me cjte a few examples^^/ 

• In my own industry— tesiftiles and apparel— imports have 
increased dnunatically since 1970. In 1975, the<)uan^ity 
of foreign-made suits entering the domestic market was 
more than double the 1970 level. Jacket imports weit up 
about 75 percent and Uouser^ impons were higher by 35 ' 

Reseat. The import penetration rate of the domestic 
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market fojr suits increased from 63 percent in 1970 to 9.5' 
percent in 1975. For coats and jackets, the penetration 
rate for the same period increased from 16.3 perqent to 
22.0 percent. For trousers; the rate increased from 7.5 
. percent to 13.4 percent. The 1976 figure^ are even more 
elevated. 

• In the specialty steel industry, the story is similar. Infi- 
ports this year have akeady increased 12.5 percen^over 

• last year. The quotas apparently are already filled. Obvi- 
ously»i^imports would go higher without the qujotas. 

• The shoe indui^try has been all but destroyed by ifnports. 
. In the teri-yeai* period 1965-75 imports of shoes and 

footwear increased 1 ,000 percent— with aces^lting de- 
cline in the U.S. domestic industry *of more tHan 30 
. percent — and it is still going down. Ten years ago, im- 
ports accounted for less than 29 percent of doml^stic 
consumption— today they make up about half of the total. 

• Black and white TVs— the industry' has been'Wiped out 
by imports— 70 percent are imported. This last year, the 
penetration rate for color TVs has shot up to 35 percent. 

• It is not just the labor intensive, cbnsumergoods^ indus- 
tries which are affected by impprts. Between 1971 and 
1975, imports of capital goods increased 132 percent, or 
almost twice- the rate for all manufactured goods. 



Workers Are Ldsfng Jobs 

The debate over how many jobs have been lost both to, 
imports and foreigit investment is not going to be solved 
here today. But there is no question that jobs have been 
* / lost— and that the number stretches into thie hundreds 
[ of thousands, even millions — depending on when ypu 
want to start counting and on what kind of assumptions 
you makC'-^specially as to what might have happ'ened 
if there had been no foreign investment^ and no 'increase 
in imports. ■ ./ % 

. But even if we cannot provide irrefutable macro data, 
there are plenty of Midro data to tell die storj^. It is not 
only sufficiently con vincing to provide a basis for public * 
policy determination, but also represents such serious 
disruptions in individuals' lives that attention must be , 
paid to it. To the hundreds of thousands of individuals 
who' have lost their jobs because of imports, to t£dk 
about the broad picture is most unpersuasive. - ^ 
The caseload data from the International Trade 
Commission and the Department of Labor provide one 
in^ation of the extent 6f job displacement resulting 
our foreign trade policies. Under the 1974 Trade 
' , Act; adjustment assistance petitions have been filed for 
about 435,00Cl workers. Labor Department figures 
show that through the first^sU months of this year more 
than 160,000 workers had been certified as.eHgible for 
' assistance. In 0^ own industry — men^s and boys ^ 
apparel— we inmate thai at lea^t 45,000 workers have 
ali^ady lost their jobs, and the remaining thousands are 
j««#inctly uneasy. We filed TAA petitions for close to 
p|^[ (^100 workers and haye had eligibility certified for 



"' approximately 35,000. And in filing for these 50,o8o', -we 
used certain arbitrary yardsticks that left out a lot of 
affected workers. First, a cutoff date of 1974. Second, 
only^ases where unemployment rea(^ied 15 percjpnt or 
more. This is only in our industry alon%, and not even 
the total industry, but basically only tailored clothing, 
shirts, and some of the outerwear industry. 

In the footwear industry, about 80,000 have lost jobs. 
Just through the first six months of this year, more than 
160,000 workers whosb jobs were lost to imports have 
been certified-as eligible for TAA. Ho>yever, none of 
these figures count those who lost their jobs because of 
increased foreign investment — when U.S. companies 
establish new plants overseas rather than here; and 
serve foreign or even U.'S. markets from overseas 
plants instead of from U.S. plants. 
^ As I mentioned, it is not just the economic problems 
that concern us — but the very human ones that lie be- 

. hind all these figures. Let me quote from a letter I 
received a couple of weeks ago. The letter is from one of 
our members in New Albany, Indiana. The plant in 
which she was' employed closed a short time ago. 

Mr. President Murray H. Finley, I would like some 
information on whether and if there is anything that can 
be done about the imports and the illegal aliens in this , 
country. We at the H.A. Seinsheimers Mens Clothing 
have been closed down because of imports. Is it fair for ' 
us to be out of jpbs and isn't there a way to deal with this 
business through legislation. I hope . . . unemploy- 
ment pay is nice. But it isn*t enough the way prices are 
and this small town doesn't.have many jobs if you are 
over 40 and besides you can't be paying in on your 
Social Security. Thank you very much, Mrs. *Mary Har- 
' ris. ' , . ^ ./ *■ ■' 

I haven't answered this member of ours, fam hoping 
someone at this conference will provide an answer.^But 
I can't bring myself to answer on^e broad, overall 
pkture of trade and a promise that^^ewhere down 
the road, adjustments, will be made. )she is ^kiiig, 
'*^at can be done?'' And she is tapemg about herself 
and the 450 other people who have just lost their jobs 
in New Albany, Indiana. 

' y 

Something Has to Be Done ^ 

All of us here no doubt agree that something has to be 
don^. But many— maybe most— 4)elieve that the 
'"liberalized" Trade Adjustment Assistance program 
fills that bill. It does not. Of course, we intend to make 
full use of it — because it js there. We have an obligation 
to do the best we can for members who lose their jobs 
because of imports. If as a result of the federal, legisla- 
tion they are able to get $1,200 additional dollars as a 
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kimf^f e mploy menfbunaFpay , we have an obi iga tion to 
s^k it out for them. But it is a band-aid approach when 
a tourniquet is called for. I am often asked, why isn't 
TAA enough? Why isn't it a good answer? 
There are two reasons why not: 

• It doesn't get to the root oPl(fie problem, and 

• TAA doesn't work— it is not effective in helping the in- 
dividuals who need help. . , 

Let me talk about the second point— the kind of help 
actually received by workers displaced by imports.^ 
There are at least 435,000 workers oh whose behalf 
petitions for assistance ftave been filed since enactment 
of the Trade Act. Of these, only 160,000 workers have 
been certified as eligible. Of these, only 106,000 have 
managed to n\ake their way through the maze of regula- 
tion and procedure and have actually applied for assis- 
tance; Of these, only 58,000 had received any payments 
by last June, 1975. So piily about one in eight has 
actually been helped. And what help they get is "mini- 
mal.;Through JuneT9^6, they had received an average 
of about $1,200 apiece. >Only 24 workers had received 
financial job search assistance and only 23 workers 
received relocation assistance. This is otit of at least 
435,000 workers on.whpse behalf petitions have been 
' filed. It is in fact a band-aid program, and a small one at 
that! > * . . 

We madie a study to see what happens once the peti- 
tions are approved and eligibility certified. And I will 
tell youvit is a maze. We had a situation in Illiriois where, 
a larj^e plant closed with abouf 506 workers. They wer6 
certified as eligible, but far froirn automatically. It was 
impossible simply to gO to the various employment 
iservice field officios, mpst of which didn't even know 
how to handle petitions for trade adjustment assistance. 
T^^ jiist were not trained to do it. We ended up almost 
; desper^ely writing to the governor, the secretary of 
. ^^ labor, I think, to President Ford and possibly 
, President-elect Carter. And this was not, by the way, an 
unusual case;. We generally have to fight for the work- 
ers' certification. 

We know some 35,000 have been certified in our 
industry. But we can't even tell you how many got Jrade 
adjustment assistance nor how much. We know some 
did. But we don't know how to find out 'the full story. 
There is no mechanism to notify workers potentially 
eligible for TAA to get them to the employment office to 
get:the money. This; by the way, may be a year after 
they were laid off as a re^ult of the impact of imports. 
While money, wheiLit comes, is always welconie to an 
unemployed worked, it obviously does not handle the 
problem that it was meant to handle , that is to get them 
r-nVi^^ new jobs. 



A study of adjustment assistance ih the shoe industry 
as reported in the Monthly Labor Review bears this out 
[1]. The study found that only one of the sample of 185 
workers who were laid off had participated in a gov- 
ernment trainii}g program, only one had received a re- 
location allowance, and only five had been placed in 
jobs through the efforts of the local state employment 
service agency — in' this case the Massachusetts 
employment service. One-fourth of those laid off never 
found another job. Half were not employed full time, 
and feal wages for those who were employe^ had de- 
clined almost 18 percent from prelayoff levels. 

The report also found that wodters waited an average 
19.4 months between the datejIPlayoff and the receipt 
of their first TRA check. That this long delay is typical is 
substantiated by nunierou s reports from my o wh linjo ri. [ 
Our field people report •^horrendous red-tape!' '1n- 
. volved in getting help to our members from the state 
employment service agencies. In Illinois, for exanrple, 
the state employment service simply faileH to do the job 
it was supposed to do — and this despite repeated 
meetings with state personnel, and repftateM reassur- 
ances that the problems with local offices had been 
corrected. In our view, the time lags between^appHca- ^ 
tion and receipt of benefits are inexcusable. 

One "safeguard" supposedly bujit Irito the trade 
Reform Act wais the advisory tonnTllttees through 
which the labor movement and other affected grbups 
could participate in aspects of foreign trade jpqlicy 
development. The idea was that through the advisory 
comrrutteeis, constituent problems could either be : 
quickly/resolved or avoided in theJfirst place. I aiid • 
otherwficers of our union are members of the Advisory 
Commktee for Trade Negodations, the Labor Policy . 
Adyisort^ Committee, and the labor sector of the Ad- 
visoiy Committee for Textile Apparel and Leather ^ 
• Products. Meeting^ have certainly beeri held and we 
have participated; even presented detailed positions on 
specific problems facing workers in our industry. But 
tbe^e meetings have been designed more to brief us on 
the issues that will arise in the multilateral negotiations 
to take place in Geneva, not to get ojir advice or to re<\ 
solve problems. What I sense is happening is that the 
meetings are being carefully orchestrated so that mpst 
of the time is spent on being briefed. Wh&tlittle time is 
spent on advising is to no avail because the negotiators 
ignore the advice — and, in fact, had already developed 
predetermined positions before the advice was given. 
Thus, instead of a safeguard, to assure that trade policy 
is consistent with national interests and goals, I and 
many of my colleagues feel that we are engaged in a ^ 
charade — designed merely to meet the literal require- ^ 
ments of the Trade Act. But the Labbr Policy Advisory 
Committee is no^ in any real sense advisory. 
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Now to go back to the first point — that TAA simply 
does not get to the roots of the problem. 'Adjustment 
assistance is based on the premise that so-caJled free 
trade provides benefits to atl of us, and that the cost of 
these benefits should not b,e borne unequally by the few 
who suffer immediate (but supposedly temporary) in- 
jury, but should be spread among all taxpayers. We in 
the . labor movoment have learned to our sorrow that this 
premise, and the pre sumptions underlying the program, 
are wrong. 

Fi^^fT ^e don't have a free trade situation or anything 
approaching it in the world today if indeed we eyer 
did. The United States may or may not He operating on a 
.free trade basis » depending on how lobs^^ you want to 
define it. But we\ire alohe among the tradmg nations in 
acting as if the free trade^oncept were fact and not ' 
fancy. Siich 'Comimon phehpniena as administered 
prices, nontariff bSuriers, local content laws, preferen- 
tial tr^diqga^eements; and subsidized exports make a 
mockery of **free trade." The labor movement expects 
U.S. policy to start from a recognition of things as they 
are — not frotn^n imaginary world, as we might like It 

.tbbev ■ ■ \ ■ ^ 

' Second , and mogt important --- U.S. p^^^ particu- 
vlarly foreign trade policy rtiu si become thtp natural 
. outgrowth df national economic policy, ^foreign trade 
^cluestions, foreign iayestment issues cannot be resolved 
\or even considered apart from domestic economic con- 
cerns. Ouc foreign trade and investment policy must be 
an adjunct- of national economic policy — they must 
serve national ne^ds — hot the other way around. Let 
me briefly sketch the picture as we see it. 

' •. • , ■ ■ '■■ i .. 

On the Home Front f ^ f 

There can be no question that the United States is the 
strongest nation in the free world. I am speaking here in 
economic terms. There is nothing chauvinistic in rec- 
.^ognition of the fact thdt we have more resources, and 
use them better, than any other nation. Our re- 
source—skilled labor, capital, technology, manage- 
ment capability, natural wealth, climate, and soci^x)r- 
ganizatiOn — all combine to make us the strongest 
economic unit. Yet at the present time our economy is 
in trouble -r- teetering on the brink of recovery — and I 
say that advisedly. : 

• There arc almost 8 million American, worlf^rs un- 
employed consisting a festering sore on the economy, a 
severe drain on the federal budget (about $17 billion this 
year), and a drag on ONP growth. This is not to niention 
the individual hardship that the unemployed incur. 
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• We are told that an insufficient amount of capital invest- 
ment is beingjpade to create the new jobs that must be 
created in order to reduce unemployment, * 

• We read of potential shortages, both of essential raw 
matenals and of production capacity to convert these 
basic materials for our ii^dUstries. Shortages are forecs^st 
io such basic industries as aluminum, copper, lead, and 
zinc. if 

• The wholesale price index has been rising steadily over 
the year and in the past few months, fairly Sharply, signal- 
ing an increase in the rate of inflation in the very near 
future. . . 

There has been a long-term decline in the average rate 
of producl^ivity growth— which not only affects the 
U.S/ability to compete in World markets but also means 
a slower rate of iniproVement in the average worker's 
standard of living. Between 1948 and 1966, productivity 
in the United States increasred each year at an avei^ge 
rate of 2.4 percent. But between 1966 and J973/'the 
average rate of productivity increase dropped to only 
1,7 percent. TO s decline in productivity^ growth oc- 
curred at the same time th^t there has been a gradual 
' ^hift of the economy from th^ goods producing sbctor to 
^he service sector;, and this really worries us: " 

Twen{y-fxve years ago, only 30 percent of the GNP^ 
was attributable to the service sector of the economy 
and almost 60 percent to the goods producing seletor 
Since that ^nrp' there has been a steady increase in the 
service sector and a steady decline in the goods produc- 
ing sector. Last year, the two sectors were about 
even — but clearly the service sector has the; forward^ 
momentum.:—^"' . J- ' ' 

In our view there is a connection between these tM^ 
developments —thddeclinej^productivity growth and 
the trend toward a service, oriented economy. Since 
technology is more, readily applied to manufacturing ~ 
to the production of goods —than it is to the provision 
of services, it is in this area that the greatest improve- 
ments in productivity can be made. And ^without pro- 
ductivity growth, there can btk no improvement in the 
general standard of living. We all here today may be 
surfeited with material goods, and maybe pur college 
'educated, middle class children are ready to spurn 
materialistic things, and return to the ''simple life;'' But 
let me reij^nd you that the 2^miIlion citizens whose 
income is below the poverty level are not ready to give 
up on improving their material and physical well being. 
Nor, I venture to say,*are the tens of millions more 
whose income currently falls si3jHe where between the 
$5,500 poverty level and the $14,000 median family 
income. They are already savoring the simple life. And 
they don't like it. Improvements in the general standard 
of living*^ and therefore in productivity — ^are hot only 
viable goals, they are still very fundamental goals. 
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So here we have the U.S. economy — the Icey stone 
of the world economy — the rock on which the free 
world economy m/^5r depend — and there are ominous 
signs that the rock is turning to sand . 



The Picture Outside the U.S. 

What is happening in the rest of th^world? In^he 
developed countries, the p^e^ of j^covehy is no better 
than in the United States, and in many it is even worse. 
Great Britain*^ situatioais almost desperate. I can only 
say as an aside\ if we looked at the history of wh^t we 
are doyig with direct foreign investmejit, and what 
iSritain did in the 1800s and 1896s, in terms ofportfolio 
investment, becomingk Rentier economy , we are going 
on the sacme road and unless ^^ e turn it around. In my 
judgment. We will end up witl the same dire results. 
Italy is alsp tn a bad way/F^ with ri^g inflation 
and in serious trouU^^ Even Js^an has'an illation rate 
cbnsiderably highej' t^ our own, and its recovery is 
faltering, if not actu^ly stopi^ed. Only West Germany is 
doing well, Xhe situati0^H^oi:se when w.e look at the' 
devejoping countrie^^ except the OPEC which;^f 
course, are doing very nicely. Miany of -the developing 
^icountries, dependent as they are^on expo^s of raw 
materials to buy- the goods they^ need for development, 
and sometimes simply to maintain a subsistence stan- 
^ dard of livirig for their peoplo^^are seeking ]^ays to 
' parlay their contrbl over ijaw^ma^erial resmirces into 
greater benefits and returns for themselves. ' 

The newly established cartels — of which the bauxite 
producers' association is probably the most success- 
ful — the demands for a new International Economic 
Order for debt repayment deferments, for special trade 
preferences^ and for U.S. financing of price stabilizing 
buflfer stocks — all of these efforts are indicative pf the 
basic economic insecurity of thesc^atipiis. The suceess 
of these nations in improving their econoniic and social 
well-being is completely dependent on a he_althy worid 
economy — and the world economy cannot proper 
without a strong, growing U.S. econfllny. If the U.S. 
economy faifs; if our fecovery falters and we slide into 
aether recession, which is the way the signs are point- 
mjf^t the moment, tife free Woij^i economy m^ come 
down like a.house of cards. That is why it is sJ^mpor- 
It to pay attention first and foremost to what is hap- 
lingan the United States, ^iid that is wliy Jtis so 
imp^Mlant to pay ^lU^tion to what is happening to U.S. 
employirtgnr^ tq jons that are the base on which the 
economy stands 

Let us look for\ moment to what is happening in 
foreign tfade amHnyestment. 



U.S. Foreign Trade and Investment Trend^ 

Perhaps the most significant^ntemational development 
in the past ten to fifteen years is the rise of the multin^ 
tional corporation and the spread of U.S. capital ancT 
technology throughout the world. In 1975, the value of 
U.S. direct investment abroad was tWo a!nd half times 
as much as it was ten years before, increasing from $52 
b^lion to more than $133 billion. Annu^ expendi^res 
for plant and equipment by m^ority owned affiliates of 
U.S. Companies abroad trebled in 10 years, indreasing 
from $8.6 billion in 1966 to an expected $27. 1 biUKon this 
year^ And there is no isnd in sight. At the same ^e that 
this capibd is going out Of the country, we are told that 
we are facing a capital shortage in the United States. 

We are also told, don't worry; foreign investment is 
goodfor the U.S. economy. Foreign investment, it is . 
said, creates jobs. It brings in more money, than flows • 
out. And .besides, we are told; even if some workers 
lose, their jobs, other jobs will quickly become avail- 
able. I don't believe itl ^ V ^ . 
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• Jf that were really so, then how can you acc^ount for^the 
fact that the Commerce Department survey of 298 multi- 
national corporations showed that overall employment in 
their foreign affilvEttes grew by 26.5 percent between 1966 
and 197Q, . whereas employment in these companies' 
domestic plants grew by oh|5( 5.fr percent — less than a 
quarter of the/ate of increase o^employment overseas? 
Where is the job creation here^r What Accounts for the 
fact that production worker employment increased 14.5 
percent faster f6r the MNCs overseas thto for the U.S. 
domestic plants? ^ 

• If it were trae, Kow can you account for the fact that 
. balance-«f:payments income from direcrinvestmem de- 
clined by 47 percent in 1975? Last year income was only 
$9.5 billion, considerably less than the $13.4 biHion that 
was added to^the book vakie^f direct investment th^ 
year. ^ , ' ' ' .. I ^ 

• If it were true that other jobs are going to become availa-, 
J>l#rJlow can you account for thp stubbornly high Un- 
employtnerit rate — almost 8 percent — which at the. 
moment ^eems to be going up, not down? 

We have been told that one of oiy international obli- 
gations is to recognize the need pf)dj^eloping countries 
to industrialize and to obtain a largei^hare offhe world 
trade. We don't disagree* JBut th^pointi! W2^to^^e 
here ist that this will not be gfone unles^^^^^^ U.S^ 
>^onomy is strong. Th^re will be no probleih in imprbv- 
iv^^lhi terms of trade for developing courses, oj:An' 
^reaslrfg their share df the world's economiC|pie7if the 
pie itsetf is bigger. We are also told that we should trust 
the market mechanism; that left aloije everything will 
come o1it all right. All I can say on that is, we cannot 
afford to simply let things happ^on the theoVy that the ' 
market is the best arbiter and nroSt efficient allocatbr of 
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resources. The fact is that the mailcet doesn't work very 
well. For example, there was no sense ii^l|yfiEj^ 
grain deal which eliminated the U.S. graiTTS^liA^ 
to tight supplies and^roff afurioiis liound of4nflanpn. 
There is no sense in closing down f>lants here»^s we are 
in the case of aluminum^ simply to open up new ones 
overseas, and at the same time paying higher prices for 
the aluminum we need, when for the same price we ' 
could develop substitute sources of aluminum in the 
United States* and keep the joib$ in the United States. It 
makes no sense to continue to keep millions of Ameri- 
can workers on an unproductive income maintenance 
program, and at the same time, through discriminatory 
ti6c incentives, encourage U.S. companies not onjy to 
go overseas but to increase their capital expenditures 
overseas. 

. What we have to decide is where we want to go, 
where we want to be, and then do the things that are 
necessary to get there. The first step obviously is a full 
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employment policy, a domestic program that through a 
carefully plannedV integrated program brings us to full 
employment within the next four years. 

T%esecond step is to stop doing the 'things that inter* 
fere with the goal Of full emplpymdnt. High on the lisfii^ 
the development a foreign trade policy that is firmly ^ 
based on; and completely consistent with national 
economic ahd social policy. Not the kind of backward 
nod in the direction of national goafs that is epitomized 
by the trade* ad[justment assistance program. But a 
forward-looking program where such ineffectuiT ar- 
tifices are not necessary and are not even considered. 
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Introduction 

Gary C. Hufbauer* 



The papers by Horst, Frank and Freeman, and Baran- 
son rhake a contribution to the economic analysis of 
direct foreign inVestnient.. These studies might well 
serve as references both in the conceptualization of 
issues and in the application of techniques^At the same 
time, the papers usefully illuminate points of agree- 
ement. The studies.are rich in findings 
is; but my introductory comments will 
be confined to a f$w themes. 



mentand 
and anal 
necessarii 



Horsi 




I 



In his paper, 'The Impact of American Investment 
Abroad on U.S* Exports, Imports and Employment/* 
Horst is concerned with nleasuriog the net effect of 
whatever relationships exist between U.S. investment 
abroad and U.S. trade. Reviewing the microeconomic 
debate, Horst i&a pejrsuaded agnostic. Forejfpn invest- 
ment may either complement or substitute forliomestic 
investment. Investment abroad by American firms 
may either flow passively in rei^ponse to the compelling 
tSitMcies of foreign governments, or it may result from 
an active s(earch by U.S. fihns for new opportunities, 
pnce located in foreign markets, American companies 
may either pull large amounts of U.S. exports with 
them or on balance they may substitute foreign pro- 
duction for U.S. e^portsC" ^ 

Horst's contribution is to assess the Aet result of 
these opposing forces. Using a model that controls for' 
other influences, he measures the impact of foreign 
investment on U.S. exports and imports, industry by 
industry. On the ^ole, jHorst finds ho strongist&tisfiCal 
relationship^ positive or negative, between U.S. direct 
investment and U.S. trade performance. > 
Commentators at polar ends of the foreign investr oc 



contrary to accepted belief, the complementary and 
substitute forces are about equally balanced. A low 
threshold of foreign investment may promote exports; 
beybnd that threshold level, Horst finds tlfiat the con- 
nection varies from industry to industry. Consequently « 
if a U.S. policy-towards-foreiga investnient were de- 
signed to promote exports, that policy w^uld necessar- 
ily be '"selective' in order to be efficient « The policy 
would have to discriminate between industries, and 
possibly between countries. This presents a dilemma^ 
for not only would it strain the ciq)£^ility of government 
bureaucracy to favor the right industry ii^ the right place, 
at the right time, hut also such an approach would 
contradict established precepts of neutrality , reflected 
both in intematiohai trade a^eihehts and in natipnial 
tax laws. / 



Frank and Freeman 

. ■ ■ '■/,.'. ' 

t^rank and Freeman examine 'The Di$tribiifibi}al Con- 
sequences of Direct Foreign Investment.?^ Their anal- 
ysis contemplates a signiificant degree of substitution 
between investment abroad by U.S. enterprises and 
investment at home. Baked on this premise, Frank and 
Freeman carry out a s^ep-by-step analysis of the conr 
sequences of U:3- foreign inves'tment for: (a) U.S. 
employment by skill Category ; (b) implied adjustments i 
in U.S. relative wage rate^ necessary to restore fflli 
employment; and ti) the level of real national income. 

According to Frank and Freeman, the initial impact 
of foreign investment falls most heavily on lower skill 
groups. These ^oups traditionally experience the hi^- 
est rates of unemployment, and thus Frank, and 
Freeman see fpreign direct investment as worsening the 
bottlenecks that already exist in the labor market, 
ment debates: have argued that production by U.S. subA f^urther, as^ adjustment mechanisms come into play, 
sidiariejs abroad either materially assists or badly M^ie initial.^ployment impact would be dra^^ 

~ ' • . - lower relative wages for blue collar groups. Finally, 

because foreign governments collect nearly all the tax 
revenues^on U.S. investment abroad, a net shift of that 
investmj^nt back to the United States would increase 
U.S. r^ed national ihdome. 



erodes U.S. exports. The absence of a strong statistical 
relationship is thus highly significant. It implies that, 

. • - * 

^ opinions expressed represent the views of the author, hot the 
of the Treasury Department. 

r> 
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TTic estimated emploxment impacts arc very sensi- 
tive (dthe substitution parameters. Frank and Freeman 
report that their best estimate of the initial employment 
loss attributable to plant and equipment expenditures 
by foreign subsidiaries of U.S. firms in the year 1970 
was 160,000 jobs. This estimate drops to 20,000 jobs if 
the substitution parameters are half as large asi the pre- 
ferred estimates, and rises to 440,000 Jobs if the sub- 
stitution parameters are twice as large. 

The Frank .and Freeman results depend on t^o as- 
sumptions concerning world capital markets: first, that 
sufficient friction either exists in the world economic 
system, or can be created by government action, to 
ensure that rates of return on capital differ between the 
Unijted States and other eountries; and second, that 
c foreign governments wdiild not retaliate against a 
policy-inspired reduction in the investment expendi- 
tures of U.S. subsidiaries abroad. 



made coordinated use of policy instruments to improve 
their bargaining power. In Baranson's view, the inevit- 
able result was a reduced financial return for-American 
technology and increased competition in the prodyc- 
tion of goods f(^ American firms. Again, the' implica- 
tion for U.S. policy is that countervailing restrictions 
would have to be selective to be effective. Those famil- 
iar with the work of the North Atlantic Treaty Organ- 
ization's Intehiational .ExportT^lontr^l Coordinating 
Committee (CoCom) realize the difficulty of imple- 
menting selective restrictions on the international 
transfer of technology. 



Agreemenf and Disagreement . 

From these three papers, it is possible to distill certain 
m^jor points of agreement and disagreement. To begin 
with, direct investment and technology transfer policies 
must be^ grounded on microeconomic considerations; 
such policies are likely not an effective vehicle for 
reaching macroeconomic goals. 

A m^or point of disagreement is the extent pf sub- 

- ^ stitution between investment at home and investment 

some twenty-five case examiJles— drawn from the air-^^^^^^bmpd. In the past, the debate has focused on physical 
craft, automotive, computer, consumer^ electronics, coital, but, as Baransonpointsout, the same questions 



Baranson 

In "Technology Transfer: Effects on U.S. Competi- 
tiveness and Employment,*' Baranson summarizes 



and chemical engineering industries— of technology 
transfer by U.S. firms to independent foreign ccMi- 
panies. 

Baranson finds a variety of motives underlying the 
release of proprietary technology. In one case, the 
acute capital needs of a small U.S. cpmputer firm 
explained the transfer. In other cases, the technology 
was no linger central tQ the American company's busi- 
ness. The atmosphere of detente was part of the bargain 
ifi'Eastem Europe. In other situatiohs, the risks as- 
sociated with tangible investment were too great, and 



arise in the context of new production technology. The 
extent of substitution is a critical issue; virtually every- 
thing in the foreign investment deb ate hinges o n this 
highly sensitive parameter. » 

Finally, U.S. involvement in world markets, both 
through tradeand investment, enhances the demand for 
skilled American labor, and possibly increases the re- 
turns to U.S. capital while reducing the demand for 
uniskilled American labon Building on this observation, 
one school of thought views an open economy as a 
device for stimulating the acquisition of human skills . 



companies saw the license of technology as the only and the acjcurhula^ion of physical capital in the United 



feasible method of {participation in foreign markets. 

In twenty of Baranson*s twenty-five cases, alterna- 
tive Western firms had competitive technology, and 
this contributed to a bandwagon mj^ntality on the part of 
^U.S. firm^.. In addition, .foreigiijgovemments often 



States. By contrast, another school views an open 
economy as attacking the economic interests of the 
weakest segment of American society. The formulation 
of international economic policy in the years ahead will 
in part depend on which school prevails. 



The Impact of Americaii Investments Abroad 
On U.S. Exports, Imports and Employment 

Thomas Horst* " < / 



Introduction 

Wh^n American manufacturers investf abroad; do they 
displace American exports and wit^ them American 
jobs? When they establish plants iii Mexico or Sodth 
Korea and export back to the Untted'States/do ihey 
add to the flood of American impdrts and leave more 
Americans unemployed? Or are they merely riding a 
tide of economic change that theyyiiave neither initiated 
nor controlled? Jndeed, could it be that American mul- 
tinational^ through their foreigh^ operations pipmote 
U.S. exports and/or minimize D.S. imports? Of all the 
questions raised by U.S. investments abroad, few have 
provoked aj extended and as/acrimonious a public de- 
bate as these. ' j % 

Although many intematibnal economists have em- 
^yed generalvequilibrium analysis to the relationship 
between international trade and investment* the public 
policy debate and our owiii analysis has focused largely 
on the microeconomics of foreign investment behavior. 
In a general-equilibriuni mod^l of perfect competition « 
the atomistic firth c^n invest as much of its. capital 
abroad as it wants without worrying about the impact 
of its own exports or imports; any relationship between 
international trade, investment, and employment de-. 
rives frpnii the aggregate conditions for a general econ- 
omic equilibrium, y 

By contrast, the laboruhions have largely ignored the 
general equilibrium issues and focused instead on the 
. impact of a firm's foreigjn investment on its own exports 
and imports. Likewise, the multinationals in countering 
labor's charges have accepted the microeconomic 
framework, ttit argued that the effects on U.S. 
. employment ^e positive^ rather than negative. Al- 
though economists are hardly obligated io respond to 



impdrtant p^b}t6 policy issues on the narrow terms they 
are orten posed, the very nature of the debate suggests 
that there may be important microeconomic issues that 
have been overiooked by general-equilibrium analysts. 



*This paper summarizes the analysis and findings of C. Fr^ 
flcrgstcn. Thomas Horst. and Theodore Moran« American Multi- 
nationals- and Amedcan Brookings InsUtutlon, forth- 

cohningt Chapter 3. T||l phase of the broader s'tudy was supported by 
research contract I LAB 74-20 from, the Office of Foreign Economic 
Research of the U.Sr Department of Labor. The views expressed in. 

arc those of the authoj. They do not necessarily reflect 
U.S. Department of Labor/ , . : 



1. The Microeconomics of Foreign 
Investment Behavior 

Most piicroeconomic models of foreign investment be- 
havior suggest that foreign investment substitutes for 
domestic U.S. production and employment. This sub- 
stitutional^ relationship may arise in two >Vays, the first 
being that the multinational may have^limited funds 
available for ddmestic or foreign investment. Most 
economists are uncorhfortable with this supposition, 
since it implies that the firm cannot raise new capital at 
the going rate.of interest. A second possibility i^ that 
product markets, rather than capiYa/ markets, constrain 
the manufacturer's new investment. The typical inves- 
tor jmanufactures a product diffiexent from that of its 
competitors. Ma^be the firm has a secret ^rmiila, a 
patent protecting a superior product or process, or a 
better reputation with its customers than its com- 
petitors do. When IfeM decides to build //^ computers in 
Europe, or RCA^to build //^ television sets in the Far 
East, U.S. employment falls because no other Ameri- 
can producer has the rights to use these companies' 
patents, trademarks, distribution and Service facilities, 
and so forth. This latter supposition, that the multina- 
tionals* products are less than perfect substitutes, for 
one another, has been amply documented by analysts of 
foreign investment behavigr. 

But although most ' microeconomic theory em^ 
phasizes factors affectiil^the fixation of production, a 
modem, American corporation is much more than a 
manufacturer in the narrow senje of;the terrp. the 
corporation recruits and trains workers and managers, 
; riesearches and develops new products,^ seeks out new 
customers through advertising and direct selling 
methods^ finances and distributes its product/provides 
technical assistance to users, and maintains repair, ser- ' 
vice, and spare-parts facilities for old customers. The 
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literature on foreign investment behavior is replete with 
testimonials to the, importance of these activities in 
fnaintaining^md expanding markets | at home and 
abroad. Recognition of these ''ancillary'* activities is 
critical because the foreign investment statistics we 
compare to U.S. exports and imports often include 
these nonmanufacturing endeavors, and because public 
policy towards foreign investment rarely discriminates 
bet^en manufacturing and nonmanufacturing "activ- 
ities. For instance, the balance of payments guidelines 
of 1965-74 or various aspects of U.S. tax policy make 
no distinction amongthese different types of foreign in- 
vestment activity. If microeconomic theory is to be , 
. real assistance in interpreting foreign trade and inves 
ment statistics or in fonnulating new policy towards 
foreign investment j)ehavior, the theory must be bros 
enough to encompass manufacmring and nonmanufac- 
turing activities. 

To show the importance of this distinction and to 
briri^ out other points, let us briefly analyze a multina- 
tional's decision to estftblish a foreign manuifacturing 
plant to supply an erstwhile export .market and then 
contrast that type of iavestment with other activities. 
For the tinic being, we will make the conventional as- 
sumption that the foreign market for the Turn's product 
is fixed and given (in the sense that there is a 
doMmward-sloping demand curve), so that the decision 
to produce abroad is also a decision not to export. ^ 
aie foreign market for American gooqis is thus 



though the American nnm may be able to export iising 
existing U.S. plant capacity, especrittly in periods of 
slack domestic demand, foreign production may com- 
pel additional property, plant, and equipment expendi- 
tures^that exfJorting does not. More importantly, if less 
tangibly, foreign production may bring a host of hidden 
learning costs as the investor Teams the ropes of labor 
relations and trains A foreign work force. If these start- 
up costs are too imposing, foreign production may sim- 
ply pot be worth the effort. We have cpnsiderable evi- 
<lence from various case studies that LhS. investors ars^ 
4nore^ willing to consider foreign production should elf- 
porting become difTtcult when it has already spent much 
time, effort, and money establishing its niame ^with 
foreign customers, when the foreign market is large or 
looks Hke it will grow qui9kly, or when the American 
investor has had experience in other countnes in setting 
up foreign operations. " . [ 

^ An Anjerican firm's decision to replace its own ex- 
ports may be precipitated by 'several factors: (1) aii 
increase in the tariff on its export^i, (2) a wide variety 
other pressures and incentives by host conntries to 
undertake local production, (3) in^ation in U^S. labqr > 
and mat^al costs relative to those overseas, (^) a ddr 
valuation of the foreign currency against the dollar, (5l 
growing competition in the fdreign market fprcing it to' 
utilize cheaper foreign production, (6) growth of the 
foreign market to a point where foreign startup ai^d 
overhead costs no Jonger loom so large, or (7) the firmfs . 
limited^what determines the choice bet>¥«ei/exporting own seemingly gratuitous reassessnient of the pros ai^ . 
and overseas product ion? Some American firms may be cons of investing overseas. In "each of these casei, 
yery conservative about investing abroad, especially if foreign production will exp^d and U.S. exports con-J^ 
they have had little experience operating oversea^and tract.'' Given a limit on how much the ffrm can sell 
thejnyiU continue to export as long as they can nmntaih abroad, more foreign productibn is bound to mean less 
a reasonable market share from ian American base, exporting, whatever the reason for the substitution. 
Since American wHe rates until recently have been But it is important to note that even when the rela- 



higher than those in C|^ada or Western Europe, to say 
ifothing of Lajtin AmoHca and other' cleveloping areas, 
' the Anierican firm wdttid have to face low tariffs, trans- 
port ^sts, and other barriers to exporting and have 
either a distinctive product or eiyoy some sign^cant 
^cost advantage for exporting to be feasible* Such cost 
economies might come from the 'economies of large- 
> scale operation or the experience embodied in a highly 
skilled and experienced labor force. We have consider- 
able empirical evidence that y.S. manufacturing ex- 
ports are highly concentrated in industries Employing 
more scientists, engineers', and other highly skilled 



tionship between American and foreign production is 
purely substitutional, we have no simple answer to the 
critical issue of what would have happened if the 
American firm did not or could not invest abroad. The 
answer depends m large part on what factor or factors 
precipitated the foreign investment. In some cases, 
such as higher tariffs or other new barriers to exporting, 
inflation of U.S. wkge rates, devaluation of the foreign, 
currency, or an increase in local competition, the sdter- 
nati^e to foreign production may beeither a reduction 
in U.S. exports or/total withdrawal from the foreign 
market. In other>Ga$e$, however, ych a$ the growth of 



labor than is tyifical in U.S. manufacturing as a Whole. the foreign market (unaccompanied by an increase in 



Foreign^ production saves on tariffs and transport 
costs and allows the American firms to tap cheaper 
foreign labor, but it has its drawbacks as well. In par- 
^'O ^w, investors often encounter substantial start-up 
EKiC overhead co^ in establishing f^eign plants. Al- 



foreign competition) or the seemingly a;atuitous reas- 
sessment of the benefits of investing abroad, U.S. ex-f 
ports might be maintained or even expanded. Much of 
the controversy over what would have happened if 
Americsin firms had not invested abroad (the 

O 
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continued-exporting hypothesis versus the other- 
Arms- would-have hypothesis) Would seem to be a de- 
bate over what sdrts of factors typically precipitate the 
decision to invest overseas. 

Thj^case of a foreigtt subsidiary exporting back to the 
United States — the runaway shop — can easily be 
integrated into the type of analysis outlined above. 
American production and employment benefits not 
only from the economic and psychological inertia of the 
status quo — why close an American plant as long as it 
is competitive — but also from tariffs, transport costs, 
shipping delays and all the other barriers to trade that 
* hurt U.S. exports. For an American firm to shurdown 
domestic operations ^d produce overseas, these trade 
barrie^T! would have to be low and/or the differential in 
labor costs high. Highly standardized products requir- 
ing a large input of low-skilled labor, such as shoes, 
electronic component^, small appliances, or textiles, 
are priniary candidates for this type pVforeigh invest- 
ment. And since American- firms are more likely to 
undertake these inve^stments when threatened with out- 
right losses rather than foregone profits, competition 
from foreign producers is oflen a spur to this type of 
Iflvestment. But, in theory at least, this type of invest- 
ment could be precipitated by a variety of initiating 
forces: (1) US. tariff reductions, (2)explicit or implicit 
♦ * ^bsidies offered by foreign coujitries, (3) inflation of 
U.S. labor^and material costs relative to those ovei^sea^, 
(4) a revaluaition of the U.S. dollar against foreign cur- 
rencies, (5) increasing competitive pressure from 
foreign or other American producers, or (6) a seemingly 
, gratuitous reassessment of the advantages of producing 
I overseas. And here, as before, we must know which of 
^ these factory initiated an . investment before we caq 
hope to' determine what would have happened if ^e 
investment could not or had hot been undertaken. 

One final note befc^rertumir^ to other types of forei^ 
investment. In looking at foreign versus domestic pro- 
duc^on, there is a natural tendency to^emphasize those 
cases where the two are or recently were both viable 
alternatives. In ^tual practice, of course, American 
production is often a remote and distant alternative to 
foreign investment. Only a drastic change iniariffs and 
transport costs, vjage rate differentials, and so forth, 
would induce a multinational firm^to relocate its pro- 
duction. The potential substitution of foreign * for 
domestic employment often is more a theoretical possi- 
bility than an economic reality. 

As ndted above, all foreign investment activity is not 
manufacturing, in the narrow sense of the term. Our 
foreign investment statistics, including those measuring 
the activities of ^^manufacturing** filiates, typically 
' 0 ]e a wide variety of nbnmanufacturing efforts. By 
ERJjC andard other than, the composition of value-added 



or total expenditures, the manufacturing may be the 
ancillary phase. Comparing U.S. exports or imports to 
' total production or sales by manufacturing subsidiaries 
is like comparing a basket of apples to a basket of 
appleis, oranges, rhangbes^ and bananas. The absence of 
more precise statistics may force us to make such com- 
parisdns, but we should atleast be aware of the pitfalls 
of relying on >5uch heterogeneous data* ; 

Rather than discuss the full spectrum of nonmahufac* ^ 
turing activities, let us focus on dhe particularly con- 
crete example — ^wholesale distribution — and then try tqr^ 
generalize our conclusions. The distribution of prtkl* s 
ucts from a manufacturer tp retailers or final users i^ 
usually subject to substantial overhead aiid low variable 
costs. The economies of size come from various indi- - 
visibilities in the construction and operation of ' 
warehouses, automation in the han^lM of inviptory, , 
the scheduling and routing of del|(|im^ and the orain- 
ing of the sales force. An independ^ wholesaler or 
distributor keeps his costs and charges down by han^ 
dling the products of sevei^ mariufaiCturers simultane- * 
ously. Although a manufacturer will often insist that a 
distributor not haihdle any directly competing product 
Mines, the independent wholesaler is rarely <Iependent 
on^y one manufacttirer for his livelihood; The seem- 
ingly inevitable consequence is that the independent 
xlistributor is less anxious about the success of a prod- 
uct line than its manufacturer is. AlU^oug|[ the man- 
ufacturer can try to negotiate a contract with the dis- 
tributor requiring satisfactory performance, deficient 
effort is difficuli to anticipate, difficult to detect, and 
often difficult to remedy: A distribution contract, like 
all "others, is essentially a license to sue. ^ 

The obvious alternative to relying pn uncertain inde- 
pendent distributors is to own and ^ereby control the 
distribution network. With one*s own sales and de- 
liverymen in the field, quick delivery of undamaged ' 
goods can be better assured. Important information 
about new customers or new markets can be 'more 
faithfully and accurately communicated bapk tp the 
nianufacturer; buyer reactions to new products can be 
quickly assessed. The drawback to owning the distribu- . 
tipn network, of course, is that all those overhead cpst^ 
that were implicitly shared by several manufacturers 
now fall on the one firm alone. Within the United 
States, we see how American corporations with fragile 
or perfshable prodiicts are more ready to undertake 
their own distribution than others are and that larger 
firms are more likely to do so than smaller firms are. 
Likewise, we have cpnsiderable evidence that export- 
ers, U.S. and foreign^ will undertake more and more 
responsibility for forei^ distribution the larger the po- 
tential foreign market for their product is. 
, Much the same could be said of an American man- 
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ufacturer's willingness to employ and train its own 
salesmen, to provide maintenance, repair, and spare- 
parts facilities, to adapt its product to local speciflca- 
tions, or to provide t^hnicai assif|ance to its custom- 
ers. These requirements obvious!^ vary substantially , 
from oiie industry to another (e.g., durables, versus 
nondurables, new pfpducts versus bid ones, producer 
goods versus comumer goodsrai]^ so forth). The criti- 
cal difference between all theseVnarket-oriented -ac- 
tivities and the mapufacturing operations considered 
. above is that the former expand^the foreign market for 
AnwricarfWoducts and the latter affect the location of 
productk)Kand empl^^ one may promote 

U.S. expsts^'Cbfecausje of the economies of scale 4nd 
other *coihidement#rities between maniifactuiing and 
'nonmanufacturing activities » increased marketing>|l^ 
fort may encourage local production), and the Iwit 
' nirrely-docis npt. ■ / 

« ~ Falliiig between the two extremes Of simple manufac- 
turing and the mailcet-expanding activities are assem* 
bly operations. When an American investor estaUishes 
a subsidiary 'to astemble U.iS/ components for local 
\ sales, U.S. exports (rf* finished goods may be displaced, 
inii U;iS. exports componedBparts or machinery eh- 
' hanced. In theory, and perhi^ in practice, the net 
impact on total U.S. exports could be. positive. If U.S. 
parts and components are being assiembled abnad for^ 
i export back to the United States — the factoriesaoross 
the R|o Grande in Mexico are the most obvious exam- 
ple thie impact on U.S. production and employment 
is once again ambiguous a priori. Thus, ass^bly o^fa- 
tions provide a mixture of the export displacement we 
associate with puremanufacturing and tiie cpmplemen- 
tarities we have identified in market-oriented activities. 

The heterogeneity of Atnerican investments abrpad 
is critical both for understanding why statistical 
analyses usually come to ambiguous conclusions about 
the net impact of foreign investment on U.S. trade and 
en^ployment, as ours does below, and to formulating 
pubtiq|j[^licy towards foreign investment 4)ehavior. 
With beth substitutional and complementary fbrces at 
work, forei^ mvestment in the jiggrejate may simul- 
taneously pfon^e and displace- U.S^ production and 
employment, OKwtte, a policy that discourages all 
types of foreign investment as the balance-of- 
. payments guidelines might have done had they been 
more stringent, or fundamental changes* in U.S. tax 
policy would, if implemented 7- is apt to have an am- 
biguous outcome. The* impact depends on the type of 
investment (manufacturing, distribution, assembly, 
and so forth) and the reason that the investment is 
undertaken (higher tariffs,, Rowing foreign competi- 
expansion pf foreign markets , and so forth)- Some- 
ERJ C I thp impact would be positive, sometimes negative, 



and often it would be nil. So, although microeconomic 
theory can shed somev^elcome light on the relationship 
between international irade^and investment, ft cannot 
and should not lead to simplistic conclusions about the 
nature of that, relationship. 



2!^Cro8s-Sectional Empirical Resutt* - 

Both the microeconomic theory outlined above and the 
case-study literature on foreign investment behavior 
"preclude our diawing^lany strong inferences about the 
impact of fpreign iqyestment on U.S. exports, ijfnports, 
or empToyment. For public policy purposes rae.would 
like to estimate em'pirically the structural parameters of 
a fblly specified mo^el of multinational firm behavior in 
order tb determine what would happen if U.S. policy 
were changed in a variety of possible ways. Frank and 
Freeman [1] have shown how one can y tilize infonna- 
^ition ^bout tariffs and transport costs, wage rate differ- 
-entiais, and so forth. We believe that this 
usefiilasforasitgoes, but its primary liinitationlsl 
does not go4ar enough. Their procedure is 
foreign marke^ts for U.S. products as\given and 
only on the location of productions^ Unfortuna^l>^ 
viftually impossible to suppleniflte their analysis by 
developing comparable estimates of the important 
paMmeters of investors' - market-oriented activities. 
How does one quantify the cost of gainuig^informat^h 
about foreigiunarket pppor^aiyties, of delvelopihg i 
and service facilities, of adaptin^roducts 
ket condition!^, or of establishinftabrand i 
advertising? The dilemma is clear ~ a partially spec= 
ified model focusing only on the location of production 
oversimplifies and p^^judges the relationship between 
foreign and domestic investment, but a fully specified 
model does not lend itself to empirical verification. 

Faced with this dilemma, we have been reduced t^^ 
looking at the de facto relationship between Aiherican 
industries* foreign investment on the bfte handaiid their 
exportis and imports on the other. Do industries tRat 
have invested more abroad tend to wport more or im- 
port less than those that have npt? This exercise is anal- 
o^us to tracing the statistical relationship between the 
price of a commodity and the quantity bought and sold. 
One cannot interpret a positive relationship as a supply 
curve or a negative relationship as ^ demand curve, nor 
could oi^e infer from. tWt analysis what Avould have 
happened if, for example, a^taS were imposed on out- 
put. One may be able to infer, however, whether -the 
market was fluctuating because of disturbances in sup- 
ply or demand. A consistent tendency of the price to 
rise as the quantity fell would indicate that supply was 
les^ stable than demand. In looking at the statistical 
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relationship between foreign investment and U.S. ex- 
ports ; 'a consistent tendency for the One to rise as the 
otl^er fell would indicate that substitutional factors — 
such a$ tariffs, transport costs, and exchange rates — 
^ wer^ tnore volatile than the complemmtary factors — 
such as market growth and the development of foreign 
marketing facilities. Such results cannot be used to 
determine what would happen if U.S. policy were 
^changed, but they may at least indicate the historical 
Isignificance of various economic factors. Of course, if 
both substitutional "and complementary factors ffave 
,been eciually significant or insignificant the statistical 
relationship wiJI be largely random. 

Our empirical analysis is based on a cross section of 
seventy-five manufacturing iiydustries over the seven- 
year interval 1965^71 . This was, of course, a periodof 
stagnating U,Sf, exports and surging U^. imports dur- 
ing which U.S. labor turned away from its liberal at- 
titude towards foreign trade and investment and began 
pushing the Burke^Haftke Bill. Our primary statistical 
source is the U.S. Internal Revenue Service, 5owrce- 
book of .Statistics on Income -Corporations , wliich 
presents data drawn from corporations' income tax re- 
turns. We have relied on this source rather than the 
more familiar Department of Commerce statistics be- 
Cause the former are collected annually and offer far 
more-industry detail. 
The real and immediate liability of |he I.R.S. statis- 
^ tics is that the foreign investment activities;; of U.S. ^ 
corporations must be inferred from the levels of foreign 
dividends and^tax credits. Although data on the sales or 
assets of foreign aflfiliatcs of U.S. corporations would 
have been preferable, they are unavailable. Our proxy 
for firms' foreign investment levels is their foreign sub- 
sidiaries' dividends plus their foreign tax credits de- 
flated by the total assets of the U.S. parents (which 
include^he book value of the parentsV investmentjn 
overseas subsidiaries). ConcMtually, our foreign fh- 
vestment proxy is so riddled wifh distortions and errors 
as to be almost uiAvorthy of further consideration. In 
actual practice, however, it does not appeai4^e so bad 
a proxy. 

In Table 1, we have ranked our seventy-five indus- 
tries according to the average value of our foreign in- 
vestment proxy over the seven years 1965-71 . As one 
can sec, the top industries (toiletries, drugs, soft drinks, 
computers and office machinery, and photographic 
eqi^pmcnt and supplies) are indeed those led by the 
largff^merican multinationals (Procter an^ Gamble, 
Eli Lilly, Coca-Cola. IBM/ and Eastman Kodak). 
Likewise, the cipthing. furniture, and wood industries 
at the bottom of the table consist of many small firms. 
f(w of which have national, much less multination^. 
;n f/-Uions. Although our proxy is probably biased to- 



ward the highly profitable, highly advertised products 
and against the less profitable, more mature pro^icts. 
(e.g.., rubber products, farm machinery* and metal 
cans), it seems to work surprisingly well despite its 
unaVjbidaible deficiencies.' 

If tl^e AFL-CIO and others emphasizing the substitu* 
tion of foreign for domestic investment were substair* 
tiafly correct in their characterization of foreign in- 
vestment, then industties investing more abroad should 
exhibit lower exports aifd^r higAer imports than tpdus- 
tries investing less. In fairness to their hypothesis, we 
should take account of spuripus differences among 
manufacturing industries. American investors who for 
one reason or another eiuoy sul^tantial technological 
^advantage^ over their forei^ competitors niay simful- 
taneously export more and invest more than firms lining 
• more traditional technology, but to credit their superior 
Qftport performance to their'ipFeign investment would 
be inappropriate. Accordingly, we heed to match our 
foreign investment statistics not only with export and 
import statistics, but also iyith information about indus- 
triesVtechnological levels and other factors facilitating 
foreign expansion. 

*We have gone to DefMUtmtnt of Commerce publica-^ 
tions to gather e)fport. import, anci domestic shipments 
statisticrby the detailed Standard Industrial Classifica- 
tion and matched (hose Statistics as best we could with 
the Standard Enterprise Classification used by the In- 
ternal Revenue Service. <)ur meiisure of a^mdustry*s 
export or import performance is the ratio exports 
or imports to comparable domestic shi^Bnts.* The'i ^ 
value of exports and imports as a percentage^of domes- ^ 
tic shipments averaged over the seveji years 1965-71 
are shown in the fpurth and fifth columns of Table 1 . 
One can see, for instance, that over this seven-yea/ 
period toiletry exports averaged 1.9 percent of dome^ 
tic shipments, and toiletry^ imports (perhaps, but not 
necessarily, from overseas affilidteii of U.S. corpora- 
tions) averaged 0.3 percent of domestic shipments. We 
are also interested in the growth of exports and imports 
over this period, which wcs havc measured by the in- 
crease in the average ratio between 1965-67 and 
1969- 71 . Referring to the sixth anct^seventh columns of 
Table 1 . we see that toiletry exports as a percentage of 
doniestic shipments declined by O'.l percentage. points 
|?etween 1965-67 and 1969-71. and tpiletry imports 
increased bv 0. 1 percentage points. Finally, the eighth 
and ninth ci^lumna Sihow industries' employment of sci- 
entists and engineers as a percentage of total employ* 
ment in 1970 (a conventional measure of technological / 
sophistication) and the industries* advertising ^xp^ndi- ^ 
tures as a percentage of total assets (^ conventional ' 
measure of advertising intensity). As one can see, the 
high technology arid high advertising industries have a 



• 
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high fcMreign ihvestment proxy. Because this same cor- 
retatfon has been amply documented by researchers 
using foreign investment measures conceptually 
superior to our own, we gain additional faith in our 



The first statistic in the first row of Table 2 indicates that 
between 1965 and 1971, the average industry exported 
4.4 percent of its domestic shipments. The next four 
statistics show, that industrin^tiin the. first ^quartile of 



proxy* 

Industries* export perfcgpinance can be an6lyzedJ)y 
cross-tabulations based on these and other statistics 
shown in' Table 2. Each of the seventy-five industries 
has been classified according to several criteria: its 
foreign investment proxy, its employment of scientists 
ah^ enginec>tfc-«ts ^vertising intensity, and so forth. 



N...^i0rdgn investors (the first 18 in Table 1) exported 6.0 



percent of domestic shipments 4;^n average, that those in, 
the second quartile exported 5.9 percent on average, 
and so forth. Thus, by reading across the rows, we can 
see how export performanct varies with the level 
foreign investment. 
The statistics in the first row take no account of the 



Tabia 1 

Statiatica for Savanty-flva U.S. Manufacturing Ihduatriaa 



* IRS 
Number 

2840 
2830. 
'2086 
3570 
3860 
2910 
3420 
3830 
2040 
3010 
3660 
269» 
3710^ 
3298 
3530 
3630 
3330 
2810 
2850 
3410 
2020 
3430 
2898 . 
2712 
3550 
2098 
3698 
3210 
3560 
2030 
.J8I0 
^?^:^98 
•'•^^310 
, 2050 
3520 
3440 
358Q' 
3540 
2620 
3990 
3270 
O 1461 




ERIC 



Name 

Soap ^ 
E>nJgs 
Soft Drinks 
Office Machini 
Phdto Equipmc 
Peu-oledffl 
^ard>vare 
Optical and Me^ 
Grain MP Pre 
-Rubber^ 
Radio and TV 
IPapcr 

'Motor Vehicles 
Minerals 

Construction Equipment 
. House Appliances 
Nonferrous Metals * - 
(!lhemicals 
Paints 
Metal Cans 
Da^ry Products 
Heating and Plumbing 
Other Chemicals 
Periodicals 
Special Machinery 
Other Food> 

Other Electrical Prc^ucts 
Class 

Generaf Machinery 
>Cann^ Foods 
Scie^flc Equipment 
Mlsc^Tlaneous Machinery 
Ferrous Metals 
Bakery Products 
Farm Machinery 
Structural Metal ^ 
Service Machinery ^ 
Metalworking 
Pulp and Paper 
Misc. Manufacturing • 
Concrete 
Metal Stamping 









^^anac m 


wnangc in 






1 n vfistiiw'nt 


Export 




'Extwrt 


Imnnrt 






Proxy 


Share 


.Share 


Share 


Shore 


Intensity 


Intensity 


3.30 


1.92 


0.32^ 


-o.it 


0.01 


4.45 


16.96 


2.93 ' 


^ 6.80 


2.20 


0.31 


0.38 


8.09 


1 1.71 


• 2.77 


0.87 


0.19 


0.05 


-0.02 a 


1.31 


8.46- 


' 2.70 


15.12 


4.87. 


7.77 


2.96 


9.36 


0.^ 


2,59 


9.32 


. 4.41 


. 1 .08 




8.64 


2.65 


2.22 


2^1 


5j.90 


-o,2i 


1.17 


8.37 


0.43 


1.80 


3.94 


3.21 . 


0.13 


1.63 


2.03 


4.60 


1.63 


8.07 


5.03 


f 0.74 


0.89 


4.42 


'4.59 


1.53 


3.56 * 


0.43 


-0:^3 


0.(K3 


1 .59 


7.19. 


1 .36 


2.56 


3.31^ 


— 0.14 


■ M.A 

'2.64 


3.37 


2.23 


1 .24 


3.90 


6. lo 


0.86 


A OA 

4.84 


tA 

10. y3 


^ Ai\ 

2.40 


1.21 


1. 17 


0.29 


0. 16 


t\ t A 


1.33 


A AO 

0.98 


J.io 


5.71 


7.o7 


2. 14 


7.68 


3.12 


Vl '^A 

\.20 

1701 


1 .lo 




3. lU 


A A i 

0.41 


1.38 


2.51 / 
5.03"*^X 


1.04 


20,97 


1.68 


1.98 


0.89 


0.'80 


0.99 


3.0i : 


3.61 


-0.34 


2.51 


^.92 


•3.15 




3.12 


S,54 










0.79 


9.35 


3.07 


1.08 




8.76 


1.18 


0.75 


1.77 


0.04 ' 


* 0.30 


0.00 


5.80 . 


2.31 


0.74 


0.41 


0.14 


-0.* 


0.06 


2.47 


1.05 


0.72 


1.20 


0.76- 


0.04 


0.09 


0.64 


3.87 


0.68 


3.14 


0.39 


0.28 


0.22 ' 


2.47 


1.41 


0.66 


9.32 


2.34^ 


0.51 


0.27 


5.70 


1.81 


0.64 


2.3 h 


0.26 


-0.03 


0.29 , 


0.36 


2.12 


0.59 


17.84 


6.98 


3.74 


- 4.04 


4.50 


1.14 


0.38 


5.97 


2.60 


0.34 


0.1 1 


1.70 * 


6.64 


* 0.53 


6.22 


2.78 


. 0.77 


L41 


7.28 


1.62 


0.51 


. 4.04 


3-67 : 


^0.15 


. 0.95 


2.17 


0.95 


0.49 


10.03 


3.80 


. 1.69 


2.04 


4.50 


1.19 


0.48 


2.92 


2.92 


-O.tt 


0.36 


1.30 


3.97 


0.46 ^ 


15.15 


1.92 


1.97 ' 


^0.89 


' 9.42 


1.39 


0.45 > 


7.95 


1.71 


-1.26 


N).20 


5.10 


1.28 


f^O.43 , 
n0:39 


2.46 


5.92 


1.22 


2.42 


2.48 


0.24 


0.09 


0.36 


-0.58 


0.15 


0.57 


4.95 


' 0.39 


10.10 


6 99 ' 


-2.12 


0.55 


3,56 


1.06 


0.38 


2.48 


o:}9 


-0.34 J 


6.29 


2.78 


0.70, 


0.35 


8.48 




-0.40 


0.52 


4.50 


• 1.62 


0,34 


7.53 


3.08 ^ 


0.94 


0.66 


3.82 


1.14 


0.24 


7.11 


14.86 


- !.7l 


-0.86 . 


2.43 


0.84 


0.24 


4.90 


9.93 


0.86 


3.43 


1.08 


. 3.22 


0.22 , 


0.14 


0.11 ' 


0.00 


. 0.01 


2.d> 


0.54 


0.21 


^4.71 


0.34 


0.79 


0.23 


1.90 


0.99 




•tot/ 
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Tabia 1 - Conlinued 

IRS 
■Number 

2711 
3870 
2998 
3240 
?I00 
2715 
3662 
3798 

2410 
2310 
3930 
3720 
3498 

2084 
2228 
2798 
2060 
2430 
3450 
2010 
3140 
2398 
2298 
2250 
2082 
2330 
2590 
3098 
2510 
2498 
3198 
2380 
3730 

Sources uaia oie ucm.1 iu^u in iHc ^laiisiicai Appenaix lo cnapier J oi c frea. nergsion, i nomas Horst, and I'heodore Moran, 
American MulUnatk(nali and American interests, Brooldngs Institution. foTthcom - 

The foreign investment proxy is an industry ' s foreign dividends and tax credits as a percentage of its firms' total assets , the percentage 
being averaged over the years 1965 - 71. 

The export share is the industry's exports as a percentage of domestic shipments averaged over the years 1%5-7I. 

The import share is U.S. imports as a percentage of comparable domestic shipments averaged over the years 1965-71. 

The growth of exportt is measured'by the difference between the ratio of exerts to domestic shipments averaged over the years 
1969-71, and the comparable ratio averaged over.the years '196^-67. . . . 

Thegrow^ of imports is the difference between the ratio of U.S. imports to coqi^rable domestic shipments averaged over the years 
I969<-7] and the comparable ratio averaged over the years 1965-67. ' ; ' 

Technical-intensity is measured by the employment of scien lists and engineers as a percentage of total industryeniployment in 1 970. 

Advertising intensity is measured by advertising expenditures as a percentage of total industry assets averaged over the seven ydari 
1965-71. r _ V "6 





Foreign 






Change in 


Change in 






Nhitic 


Investment 


Export 


Import 


Export 


Import 


Technical 


Advertising 


Proxy 


entire 


on.are 


dnare 


bhare 


Intensity 


Intensity 


rNcwspttpcrs 


0. 19 


0.05 


0.08 


(-0.00 . 


0.04 


0,08 


0.45 


waicncs ^ 
uincr rCiruicum 


0. 19 


1 .55 


' 17.44 


^0.22 


2.09 


2,38 


6,89 


A 1 0 

U. 19 


14. 8> 


0.08 


-0.05 


0.07 


3,89 


1,33 




A 1 O 

0. lo 


0^32 


1.72 


-0.08 


1.13 


2,07 


0,16 


Tobacco 

BOOKS . \ • 

^•^ticcironics 


0.18 


3.16 


0.21 


0.84 


0.15* 


1,41 


^ 6,92 


0.17 


3.63 


2.06 


0.46 


0.28 


0,36 


3.68 


0. 17 


7.41 


•2.99 


5.38 


1.86 


' 7,28 


1,00 


Other Transportation 


0. 16 


3.26 


7.06 


- 1.04 / 


3.96 


1,95 


V 0,68 


Cijiiipnieni 










/ 


Logging 


0.15 


7.06 


9.73;^ M 


- 2.63 


1.88 


0.38 


0,29 


Men s Clothing 


0.14 


0.80 


3.29 i 


0.28 


2.25 


0,21 


1,92 


Ordnance 


0.13 


12.29 


1.84 / 


-4.64 


P.38 


14,72 


1,67 


Planes 


0.13 


10.67 


1.31/ 


6.18 


0.26 


14,63 


0.28 


Miscellaneous Fabncated 


0.12 


4.65 


3.65| 


0.39 


1.33 


2,47 


1,00 


Metals 














L,iC|Uors 


0. 12 


0.88 


27.3 1 1 


-0.08 


2.66 


1,3! 


3.72 


Weaving 


0.1 1 


2.86 


4.65 1 


0.1 1 




0,92 


.0.71 


Printing 


0.10 


0.66 


0.27 \ 


-0.25 




0,36 


. 0,88 


Sugar 


0.09 


0.34 


26.89 \ 


0.09 


^.72 


2.13 


0.53 


Plywood 


0,09 


0.81 


6;03 \ 


0,28 


0.77 


0.46 > 


0.68 " 


Screws 


0.09 


2.18 


3.19 


0.59 


1,64 


2,05 


0,72 


Meat 


0.08 


1.55 


3.75 


-0.07 


0.94 


0,58 


2,18 


Footwear . 


0.08 


0.28 


9.24 


-0.02 


9.16 . 


0,28 


2.55 M 


Miscellaneous Textiles 


0.07 


2.35 


1.08 


-0.97 


0.13 


0,46 


1,09 


other Textiles 


0.07 


2.02, 


7.45 


-o.ir 


-1.74 


0.96 


0.83 


JKnitting Mills 


0.Q6 


*0.74 


4.15 


-0.04 


2.60 


0 11 


1 Aft 


"Beer 


0.06 


0.18 


0.97 


^0.07 


-o!o2 


1,31 - 


9.68 


Women's Clothing . 


0.05 


0.51 


3.45 


0.03 


2.25 


0,21 


1.97 


Other Furniture 


0.64 


-e.8i 


1.83 


0.05 


1.24 


0,65 


1.49 


Plastic Products 


0.04 ' 


2.25 


2.21 


1.14 


0.93 


2.35 


1.22 


,Hou^e Furniture 


0.04 


0.43 


1.83 


-0. 1 1 


r,24 


0,65 ^ 


2.34^' 


Other Wood 


0.02 


1.4] 


4.99 


0.09^ 


0,82 


0.67 ^ 


r 0.55 ; 


Other Leather 


O.Oi 


2.65 


10.06 


0,12 


3.72 


0.69 *F 


f 2.25 


Other Apparel 


0.01 


0.83 


7.96 


-0.06. 


3,43 


0,21 


1.73 


Ships and Boats 


OjOI 


2.30 


0.90 


1.26 


0,71 


4,3.1 


0.85 



technological intensity or other characteristics of the the second quartile^ and so forth. Thus, by reading up 
industries. Accordingly, the second and third rows con- and down the coluninsi^ we can stfe foug^ how export 
. trast<*the export performance' of high-v and low- ^Dferforniance varies -vvith the characteristics of th6 in- 
p;: technology industries. Across 'the board, the high- T^ustries, holding 4he 

technolbgy^iitdustrKsexj|>orted8.1 percptof dc^^ less constant. ' " ^ V 
^:^|jhipin^ts, and low-technology industries averaged Several features of Ta6le'2 are striking. U S, ^>)rt 
^v'^OTly 2.1 percent; ^Kse Ifi^^ performance was clearly stronger in . the higb- 

^^'^^■-atep-in-ther^fet-qua^ e sp e c i al l y in t he m a ch iner y in d ust ri es; ■ 



gRJC' 7.$ perc^ compared to 9.7 percent for those in the former averaged exports equal to 8.1 percint of " 
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Tabla2 












Cro^a-Tabulation 


Of Induatrlaa' Avaraga Export Parformanca, 1968-71, According 


to Foreign 


Invaatmant Laval 


and Othar Induatry Charactfrlatica 


«' 






All 




Foreign Investment 


f 




1st Quartile 


2nd Quartile 


3rd Quartile 


4th Quartile 


All 


4,4 


6.0 


5.9 


4.3' 


1.3 


High technology 


m 


7.6 


9.7 • 


7.8 


2.3 


Low technology 




3.5 


2.5 


3.0 


1.3 


High advertising 


3.1 


4.6 


2.4 


2.8 


1.0 


Low advertising 


5.0 


7.7 


7.5 


. 4.8 


1.4 


Machinery 


10.6 


18.0 


1 i.o 


8.4 


2.3 


Non machinery 


3.0 


4.5 


3.6 


4.1 ^ 


i.2 


High education 


6.5 


6.6 


7.9 


6.2 


1.0 


Low education 


2.!2 


3.1 


2.5 . 


2.9 


'•4 


High earnings 


5.7 


- 6.9 


6.4 


5.0 


1.3 


Low earnings 


2.4 


4.3 


3.0 


3.0 


1.3 


High experience 


4.5 


4.1 


5.2 


5.1 


1.4 


Low experience 


4.2 


8.9 


6.7 


3.3 


1.3 


High skill group 1 


7.5 


8.7 


8.8 


6.1 


1.3 


Low skill group 1 


2.6 


3.3 


3.3 


3.2 


1.3 


High skill group 2 . 


4.6 


5.8 




2.3 


1.8 


Low skill group 2 


4.2 


6.1 


4.r 


^5.7 


1.5 


High skill group 3 


6.9. 


7.4 


8.9 


\i 


1.4 . 


L2>w skill group 3 


2.6 


4.3 


2.5 


3.6 


1.3, • 


fiigh* skill group 4 


3.1 


5.6 


3.5. 


1.7 


'0.7. 


Low skill group 4 


5.0 


6.2 


7.0 


6.1 ' 


1.5 


High skill group S 


4.9 




6.0 


4.0 


ja.3 


Low skill group*5 


3.9 


5.2 


5.8 


4.7 


/i^l . 3. ■ 


High skill group 6 


3.0 


0 

3.4 


4.3 


4.3 


1.4 


Low skill group 6 


5.7 


7.7 


7.1 


4.2 


- - l.I 


jHigh skill group 7 


2.9 


3.4 




2.8- 


0.9 


TLx)W skill group 7 


5.0 


6.7 


2i 


5.1 




White 


6.0 


6.9 


6.7 


5.7 


1.3 


Nonwhite 


2.1 


3.7 


' ' 2.9 


2.3 


1.3 


Male 


4.9 


6.8 


5.8 


5.0 


1.1 - 


Female 


3.4 


4».3 


6.1 


3.1 




Unionized 


4.4 


3.8 


4.4 


5.5 


\ l.>^ 


Non-unionized 


4.3 ■ 


7.8 


7.0 


3.2 


1.3 

> > 



domestic shii>nient9 aiid the latter 10.6 percent. These 
^industries employ proportionately higher numbers of 
u^ll^ducatedv highly skiUqd, and highly experienped 
WpriTiprs. I * ' . • 

Althou^ these characteristics of U.S. industries 
with strong ex|)ort records have been noted by nuiiier- 
. ous authors, Table 2 also reveals the separate contribu- 
tion of foreign inventing to exporting. As we read across 
the rows of Table 2, we can see the marked difference 
between industries tri the top three quartiles of foreign 
investors and* those iii the bottom quartile. Industries 
^'iA'JLitUe or no foreign inve3tment export only 1.3 
* ]D^rcei^t of d^ sihipments; and that poor perfor 

^'. "ie i^no y ^ b e attribu te d to/low t cfc ttnology 



low. 



industry attribute we have measured. It api^ars that a 
modest amount of foreign investment, perhaps in the' 
form of overseas sailes and seryice affiliates^ may be a 
prerequisite to expbtting. But ohce we move into the ^ 
topHhree quartile^ of industries, further inc/easjes in ' 
foteign inv^ktm$M(t are not matched by comparable in-^ 
creases in U.S. exports. • 

The relationship between foreign investment and ^ 
U.S^ imports , whi^hls analyzed in Table 3 , is somewhat 
the opposite of that with U.S. exports. Imports are 
higher in industries marked by foreign investment, 
low technology , low education, low annual earnings,' a . 
low perteiita^ of professional, technical and kindred 
workers, a l^||^jpercentage of bperatives, i^d a/high: 



ERsiC*Ji«n am6ng th^ lab^r fofce, or'any other ^ piercenta^e of libn^^jte worice^ This patfem *proba 



Th^ Impact of American Invagtmtnta Abroad on. U.S. 
Exportar lihporia, and Employ mant 



Tabia 3 ^ 
Croaa-Tabulatlon of Induatrlaa' Avarag* Import Parformanca, 1965-71| According to Foraign 
Invaatmant Lival and Othar Induatry Charactarlatlcs 



All| 

HiJh technology 
LoV^chnology 
High advertising 
Low advertising 

Machinery 
Nonmachtnery 
High education 
Low education 
(jligh eamipgs 
Low earnings 
High experience 
.Low experience 
High skill group I 
Low skill group -I 
High skill group 2 
Low skill group 2 . 
Hfj^ skill group.3 
Low skill group 3 
■' High skill group 4 i 
Low skill group 4 1 

High Skill groub 
Low skill gfoup 5 ^ 
High sfcHf group 6 
Low skill group 6 
High skill group 7 
Low skill group 7 
White. ^ 
Nonwhite 
Male - 
Female 
Unionized 
Non-unionized 



i 



All 

4.3 
3.2 
4.8 
4.6 
4.1 
3.0 
4.5 
3.8 
4.7 
3.5 
5.4 
.9 
"4.5 
2.5 
5.3 ' 
3.9 
4.5 
3.4 
4:9 
3.7 
4.5 
3.6 
4.8 
4.7 
3.8 
5.9 
3.6 

3.5 
5.2 
4.4 
4.1 
4.3 
4.2 



1st Quartil« 

3.7 

4.1 

3.0 

2.9 
' 4.7 

3.3 

3.7 

3.8 

2:9 

4.0 
■ 2.9 

4.2 

2.9 
r 3.7 

3.6 
-2.7 



Foreign Investment 
2nd Quartile 3rd Quarttle 



4:3 I 
3.4/ 



4.0 
1.9 
4.8 
5.0 
3.0 
4.6 
3.1 
3.6 
3.7. 
3.8 
3.4 
4.1 
2.9 
5.1 
■2.5 



2.3 
3.0 
1.7 
1.2 
2.9 
3.0 
/2.1 

2.7 
1.8 
2.4 
2.0 
2.S 
2.1 

2.3 
2.4 
•2.0 
,2.8 
2 J 
1.9 
1.1 
2.9 
2.5 
2.1 
2.5 
2.2 
3.0 
2.0 
2.2 
3.0 
2.3 
2.4^ 
2.9 
2.0 



\ 



5.6 
1.9 
7.0 
11.4 
3.6 
3.3 
6.3 

6.7 

4.9 

5.0 

6.8, 

2.7 

8.9 

1.6 

8.0. 

5.6 

5.7 

4.5 

6.5 

5.2 

6.0 

4.7 

6.9 

6.6 

4.9 

7.7 

4.4 

5.0 
"6.6 
5.9 
5.1 
4.7 
6.5 





reflects more the cheap-labor or natural-resource 
cil^cteristjcs of cerfain^ndustries (e.g., pulp and 
paper.'^watches and clocks, liquors, sugar, fiimifure, 
^nd leather ^bods) than the absence of foreign invest- 
ment per se, the evidence \ym not support any conclu- 
sioni that foreign investment has led to higher than aver- 

Loosing qnly at the levels of U.S. exports and im- 
ports and thejr relationship to foreign iavestment, one 
might wonder why the AFL-C10has been so upset. Th^ 
reasons becon^ more apparent when we turn to Tables 
id 5 , which show how lIlS^. exports and import^ as a 
"!ntage^of diEiraestic shipments increased between 
-67 and 1969-71 . According to our way of 
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measuring export or import growth, if one or the otiler 
increased from^ say, 5 percent to 6j>ercent of domestic 
shi^fnents, we would show an increase of one percen- 
tage point. According to Table 4, the average industry 
increased its exports by only one half of a percentage 
point biBtween 1965 -67 and-1969-71 . As for variations 
around this low average, we see that the traditionally 
stronggexport industries — the high-technology incfiis- 
tries and the machinery* manufacturers^^ showed the 
largea;^ increases. The low-techhojogy industries harely 
maintained their low export ratios oyer this s(byen*year 
interval. Finally^ we niight note that here, as before, 
industries in thie lowest quartile of foreign investors had 
slower-growing exports than di^l^se in the top three/ 
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Tabia4 

Croaa-Ta'bulatlon of Induatrlas' Export Growth, 1965-67 to 1969-71, According to Foreign 
Invaatment Lavel and Otherinduatry Characterletlce 



All 

All ' 0.50 . 

High technology l.«3 
Low technology 0.22 
High advertising 0.19 
• Low advertising 0.67 ^ 

-Machinery 1.46 
Npnmachtnery 0.30 
High education Q.79 . 

Low education ^ 0.21 
High earnings 0.74 
■Low earnings 0.17 
.High ex|terience 0.50 
Lc^ experience 0.50 
High "skill group 1 1.^2 . 

Low skill group I * 0.16 
High skill group 2 0.64 
Low. skill group 2 , ij^A 1 

High skill group 3. o!89 

Low skill group 3 0.25 ' 

High skill group 4 Q.45 

LoW'sUll group 4 * 0.53 

High skill group 5 0.54 

Low skill group 5 0.47 

High skiU^oup 6 0.30 
Low skill group 6 - 10.70 ^ 

High skill group 7 0.29 1p 

Low skill group 7 ^ 0.59 

White ; ' 0.68 

Nonwhite 0.26 

Male 0.54 

Female ' * 0;44 
Unionized ■. _ 0.44 

NoH'Unionized 0.'54 



'1st QuartJIe 
0.82 
,1.14 
0.32 
0.23 
l.i56 
4.88 
0.31 
0.94 
0.24 

1.16 
0.13 

0.33 
1.60 
1.50 
0.14 
1.17 
0.60 
1.27 

0.25 - 

1.23 

0.56^ 

0.71 

0.87 

0.22 

1.20 • 
0.12 
.1.11 
0'.97 
,0.43 
.05 

J.35 ' 
0.19 
1.32 



«■ Foreiin Invt^ent 

2nd Quartile L ^3rd Quartile 

0.32 flL78 



0.58 
0.09 
0.07 
0.44 
1.09 
-0.03 
0.42 
0.15 

0.38 
0,04 

0.23 
0.43 
0.8{ 

-0.12 
0.78 

-0.19 

0.52 
0.11 

0.19 
0.38 
0.23 
0.45 

-0.16 
0.67 

-0.02 
0.33 
0.32 
0.34 
0.26 
0.45 

-0.03 
0.58 



V 



fl.56 
P.30 
0.46 
0.89 
b.36 
0.89 

1.25 
0.44 

0.92 
0.54 

1.05 
0.48 
1.18 
0.55 
0.26 
- 1,16 
1.05 
0.58 
0.24 
1.17 
0.87 
0.65 
1.31 
0.39 

0.36 

0.82 

0.95 

0.55 

0.56 

1.1? ' 

1.11 

0.4g 



4th Quartile 

O.ll 

L27 
. 6.04 
-0.63 

0.16 

1.27 

0.04 

0.31 

0.07 

0.38 

0.03 , 

0.20 

0.09 

0.51 

0.06 

0.20 

0.07 

0.17 

0.10 
-0.08 

0.15 

0.31 

0.03 

0.03 

0.33 

0.14 

0.12 

0.36 

0.04^ 

0.2< 
-0:01 

0.26 " 

0.09 



\ 



quartiles. But* generally speaking, the relationship be 
tiVeen foreign investment levels and export growth was^ 
random. ^ 

T^ble 5 examines the growth in U .S<4niports between 
1965-67 andy 1969-75. Imports w^e growing much, 
faster than i^jpojrts: the average increase fof^ports 
was 1.36percei|tage points, or two and a haU^ 
comparable ificrea^' in' exports As Table 5 makes 
^ abundantly ci^» thfs growth* in U.S. imports was not 
focused in a few isolated industries. ^Virtually ^every. 
type of industry witnessed an increase in the import 
share ojEime tp two percen^e points. Perhaps the most 

F D Yr^^^^'^^^^^^^^^^ ^llliiyHirage 
£i!yj!^ for thcf eighteen kidllstries in UieiM» q 



foreign inve^ors (see the second polurrin of Table 5). 
Within this^group of investors, imports were growing 
especially quickly in industries whose workers had 
-more .education, higher earnings, and more experij^nce 
and were operatives, not laborers, nonwhite and co- 
vered by a union contract. - ?^ 

Of course, ourlstatistics do not indicate whether 
foreign in vestmerrt was the cause of this rapid growth of 
tmpprts. Looking back to Table 1, we can see that the 
industries tn question were motor vehicles, radio; tele- 
vision and communications equipment, oflhce machin-^ 
ery, and rubbbr products, Althougft one would liave to 
undertake deJtaUec) nndiTstry studies to determine the 
of. ro^fforeigiyn^^menton promoting im^ 
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Of Industries' Import Growth, 1966- 


Or 10 llfOlf~ 


71 p According to Foreign 




and Othsr Industry Charactsristlcs 










J' 






Foreign 


Investment 








All 


1st Quart ile 


2nd QuartUe 


3rd Quartile 


4th Quartile 


All- 


1.30 


1.62 


0.79 




1.15 


1.67 


High technology 


1.14 


1.44 


I.H 




0.65 


0.71 


Low-technology 


1.39 


I.9I 


0.50 




1.33 


1:72 


High advertising 


1,50 


1.44 


0.17 




1.73 


3.01 


Low adVertisihg 


1.20 


1.85 


1.07 




0.95 


1.18 


Machinery 


J! .46 


1.93 


1.52 




L32 


0.71 ' 


Nonmachinery 


1.27 


1.58 


0.45 




1.11 


1.72 


High education 


M4 


1.74 


•0.94 




0.66 


0.27 


Low education 


1.47 


1.05 


0.52 . 




1.51 


1.93 


, High earnmgs 


1.09 


*i.88 


0.89 




0.67 




Low earnings 


1.62 


1.10 


0.22 




- 1.98 


l!l5 


High experience 


1.10 


1.85 


0.71 




0.46 


1.77 


Low experience 


1.47 


,1.26 


0.88 




1.92 


1.65 


1 High skill group 1 
^ Low skill group 1 


1.04 


1.55 


1.08 




0.51 


0.42 ' 


1.45 


1.70 


0.5.3 ' 




1.53 


l.gl 


High skill group 2 


0.90 


0.78 


0.86 




1.04 


V0.92 


Low skill group 2 


1.57 


2.16 


0.71 






1.93 


High skill group 3 


1.16 


1.44 


1.03 


• 


1.06 


0.88 


Low skill group 3 


1.40 


1.85 


0.52 




1.22 


1.76 


High skill group 4^ 
Low skilllgroup ^ 


0,68 


0.63 


0.16 




0.98 


0.94 


1.62 


2.25 


1.08 




1.28 


1.86 


High skiUgroup 5 


1,12 


1.99 


0.98 




0.83 


0.99 


Low 3kilPferoup 5 


1.45 


1.44 


0.52 




1.59 


1.90 


High skill group 6 . 


•1.51 


2.18 


0.47 




1 31 


1.8^ 


Low skill group 6 


1.10 


1.27 


1.01 


r i - 


1.04 


1.04 


Higjh skill group 7 


0.69 


'T»Tb.l6 


0.71 




0.72 


105 


Low skill group 7 


1.56 


\2.04 . 


0.82 




1.40 


1.89 


White 


1.20 


K34 


0.79 




0.93 


2.% 


Nonwhite 


1.44 




0.77 




1.45 


1.32 


Male 


1.17 


1.77 


0.84 




0.98 


1.12 


Female 

Unionized ^ 


1.51 
1.25 


1.52 
2.44 


0.67 
0.76 




1.45 
fl60 


2.15 , 
1.29 


Non-unionized 


1.33 


0.97 ^ 


0.81 




1.65 


1.71 
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Notes to Tables 2 through^ j 

Sources of statistics are given in the statistical appeqdix tp 
Chapter 3 of C. Fred Bergsten, Thomas Horst. find Theodore H. 
Morm^ op, cit, ^ 

The cross- tabula^ii^s aire based on industries classified accord- 
ing to the following criteria: 

■ . . ■ - * 

• The first quartile of foreign investors arc those ranked from 
on^ to eight^ii4l Table 1; the second quartile are those 
ranked from nineteen tathiity-seven. and so forth. 

; • ''High technokigy*' were tliose with scientists and engineers 
(a subckks of skill group 1) in exces^ of 3.2 percent of 
total employment in 1970. 

• /'High adyertising" were«thos» industries with adv^^ijising 
expenditures equal to 2 perpent or more of total assetsa^- ' 
aged over the years 1965-71. ^ 

• '*Machihery'* industries were those judged by the author to 
be manufecturiog durable capital^uipment for sale to other 

' producers^' ' ^ 

• *'14igb education" were thb^rnicKkstries in which the median ^ 
^^yksan of education of employees was greater than twelve in 
* 1970, 

• *'High .dxpcrience'^- were those industries in which ihore 
than 55 percent of the employees were between 30 and 54 
years old in 1^70. 

^ ^ **Htgh earnings" were those industries whose employees' 
median yearly earnings excti^ed $7,000 in 1970. ^ 



• **High skill group I" v^re those industries which more 
than 8.8 pergH^f all empleyees were professional, techni 
cal. and kinSwWfkers in 197Q. . ^ 

• "High skill ggyrfT?" were those in which more than 5.8 
percent of all employees were managers and kindred workers 
in 1970. 

#^*'Hi^ skill group 3" were those in wHich more than 1 2.5 per- 
cent of employeeswercctericaJand kindred workers in 1970. 

• VHigh skfll group 4" were those iii which more than 3.0 
percent of empbyees welre^ sales workers in 1970. 

•<**High skfll group 5" were those in which more than 19.2 
percent of emi^oyees were craftsmef , foremen, and kindred 
workers in 1970. ' 

• "High skill group 6" were dKise in which more than 43.2 per^ 
cent of empbye^ w^i^-opeivanies in >^ 

• "High skfll group 7" were thosefaKivhtch more .than 5.0 per- , 
' cept of employees were<laborers in 1970. f t • 

• "Noa|vhite" industries were those in vyhiclh more than 9.5 ^ 
.percent of employees were^ nonwhite in 1970. 

• *Temale' * inoustries were those in which more than 28. 1 per* 

• cent of all employees were female in 1970. 
•/'Unionized" industries were those in which more^ than,70 

percent of ^'ismployees work tn plants in which^' at least 
half of afl production workers were covered by union con- 
tracts. 
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rnUu9tifes» casual evrdTince^suggtests that the relation- 
•hip betwecfn foreign investment and importing varies 
from industry to industry . A substantial portion of the 
increased imports' of motor vehicles did come front the 
Canadian subsidiaries of th|^|kThree U.JS. automobile 
producers and wer* inducedbr^h^ tariff reactions of 
the Canadian- American Automotive Pact 0^1965. This 
would seem to be a classic case of the ^l^titutfon of 
foreign for domesfic investment and Employment in- 
r duccd by ft tariff reduction. One should not ignore, of 
course, the growing automotive exports of Japanese 
and German companies to the United States. In radid, 
television, and commuhtcations equipment, the growth 
of imports was probably due to the growing competi- 
tiveness of Japanese producers (such as Sony and 
Panasonic) and the induced export of production and 
jobs^ by- U.S. companies to the Far East. In this in- 
stance, U.S. investments abroad appeal to be more 
^'Mcfensivc*' than they were in the case of automotive 
^^^^pqrts. Finally, the growth of U.S. imports of rubber 
- products probably consisted largely of radial tires from 
European producers, and the correlation >tith U.S. in- 
vestments abroad may well be spurious. We must be 
wary of drawing any simplistic conclusion^ from these 
sorts of statistics. 



Nummary and Conclusion 



Our analysis has focused on th^ microejgor^Qk rela- 
tionship between U.S.Tftvesthients alvi^d^M'U.S. 
exports, imports, and employment. Although foreign 
investment may have impoi;tant effects oi^ the general 
equilibrimn of the world economy, the public policy 
debate in the United States has focused largely on mic- 
rotconomic issues. The labor unions have charged that 
U.-S. multinational firms displace U.S. «xp\>rts, aug- 
ment U.S. imports, and in either instance export U.S. 
jobs. The multinationals have emphasized the positive 
effects df foreign investment on U.S. exports and 
employment and cl^ime^ that when foreign investment 
substitutes for domestic, the substitution is induced by 
higher foreign tariffs, the growing competitiveness of 
foreign producers, and other ecorf'omic factors that 
leave them little choice but to invest overspic^. 

Nficrpeconomic theory in^cates that these views are 
not iMiiBssarily contradictory. "Even if one regards 
foreign demand for U.S. |)roducts as fixed, a variety of 
pconomic factors tariffs, wage rate differentials, the 
size of th^ foreign market, and the firm's own subjective 
as^sment of the costs and benefits of investing over- 
seas ^ influence the choice between domestic and 
fnmioTi production. In some cases exporting may be a 
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viable alternative (though, presumably, a less profitable 
one in the long run) to overseas production, and in other 
instances it is not. 

But one should not base policy analysis on the as- 
sumption that foreign demand for ^U.S. products is 
fixed. A multinationaPs foreign activities include a wide* 
range of activities — gathering market information, 
sales, servicing and distribution, adapting products to 
local market specifications — aimed at expanding the 
size of the foreign market rather than merely relocating 
production. This point is critical jn two respects: under- 
standing why there is no clear statistical tendency for 
U.S. exports to fall or imports to rise as foreign invest- 
ment expa^3|(v^and why broad restrictions on foreign 
investment ^ such as thf baJance-of-payments 
guidelines or proposed changes in U.S. taxation of 
foreign investment income — might h^aveiin ambiguous 
effect on U.S. production and employment. 

To predict the impact of a change in U.S, policy 
requires a fully specified mbdel of foreign trade- and 
investment behavior. Although many of the factors af- 
fecting the location of production can bse quantified, 
those influencingthe size of the foreign market cannot. 
Our statistical analysis focused on the de facto relation- 
ship betweeh U.S. investmehts abroad and U.S. ex- 
ports and imports. While one cannot infer from this 
analysis what would have happened if U.S. policy were 
different frpm what it was, one might be able to identify 
the relative importance of substitutional and com- 
plementary factors encouraging American firms tp in- ' 
vest overseas. A consistent tendency of exports to fall 
or imports to rise as foreign investment expands might 
be evidence of the historical importajice^ of substitu- 
tional effects, and the opposite statistical relationship 
would underscore the importance of complementary 
forces. |f both effects are. weak or of roughly equal 
historical significance, the statistical relationship will 
be haphlfeard. / f . v^' i.-^^ 

We have examined differences among seventy-five 
manufacturing industries' average export and import 
levels from 1965 to 1971 and the growth Jhese levels 
over the same period. On the v^ole we have failed to 
uncover any consistehtly strong statistical relationship, 
positive or negative, between U.S. investments abi 
and any bf our measures of trade performance,\Al- 
though our data and our methodology have obviot ^ 
flaws, one cannot escape the impression that the mic- 
roeconomic relationship between international trade 
and investment is complex and/or weak. We do have 
some tentative evidence that a modest amount of ovi 
spas iilvestment, perhaps in the form oif sale^andy 
vice facilities, is a prerequisite to U.S. exporting.i 
also uncovered some evidence thai OMtain indusUgles 



Thm Impfeot of An[iorlo«n InvMtmonfk Abroad/on U,8. 
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marked by high foreign investment — motor vehicles, 
radio, television and communications equipment, of- 
fice machinery, and rubber. products — did experience 
faster than average import growth between 1%5 and 
1971 . Without more detailed industry studies, however 
it is impossible to determine the extent to which foreign 
investment was the cause, the effect, or merely a spuri- 
ous correlate of the growth of imports^ If U.S. foreign 
investment pplic|||i to be geared more towards protect- 
ing U.S. employment than it was in the past, then it 
would also have to be more selective and discriminating 
than it has traditionally been. Broad and undiscrimtnat- 
ing changes in U.S. policy could do more harm than 
good. 
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Of Direct Foreign Investment 
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Introduction and Summary 

When countries can make adjustments through ofTset- 
. ting stabilization policies, the most inriportant long-run 
effect of direct foreign investment (DPI) Will be a redis- 
tribution of income. \ This rep>brt examines the effect of 
overseas inve^itmcnt by U.S. firms on both^the shoAr 
. run level of employment demand and the lojrig-run dis- 
: tribution of incomes within the United States. . 

Section I begins with A summary of the findings of our 
earlier study [6] of the short-mrrleniployme^^ 
. effects of foreign investmept. This section considers the 
^ question, of what fraction of the overseas markets that 
are presently served by foreign subsidiaries could have 
been served by^exporting from the United States. We 
conqfude that, even tl])ough sales in these foreign- mar- 
kets would shrink by more than half in the event of a ban 
^nToreigh investment, such a ban would nevertheless 
be likely to pnxluce an increase in domestic employ- 
ment demand. Estimates of the short-rtin employment 
detiiand reductions that result from DFI^e presented 
Vor t)ie economy's manufacturing^duam 

Section 2 presents an extension oCJi!TOse findings, in 
' which we have broken dQwn the emplQy4neiit demand 
effects of DPI by occupation. The^ question of what 
efTect foreign investments have on the problem of 
bottlenecks in the demand forla^r is then considered. 
We conclude that DPI exacerbates such bottlenecks 
slightly by causing much Jarger reductions in blue collar 
than In white collar employment denriands. 

Section 3 examines the question of how long l^tbor - 
markets take to adjust to the employment demand re- 
ductions as3ociated with the overseas activities of mul^ 
jina^onal subsidiaries. A dynamic simulation model is^^ 
iised in the. study of this question and we conclude that 
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it [paper is based on Robert H . Frank and Richard T. Fraem^, 

Ipf ^ Direct Foreign Investment on DomestiSftJnem- 

SSate 1722-420a>30 whkh was jointly Amded by the U.S. 
of Labor and the State Department and cdnqploked in 
Estiinatiiig the Distributtonal Consequences of^lDirect 
'^tment/ ILAQ J9K60018 which waa expected to be 
1977. : ^ 

study that makes this pc^t is (13]. f £r r^ 



alnriost the entire membership of a cohort of workers 
who lose their jobs as a result of these employment 
deniand reductions can expect to have been placed in 
new jobs withm a matter of months. 

Taking ncosnition of the fact that short-run disloca- 
tions are cny^ small of the overall eflTQCt of DPI, 
section4 Undertakes an anletlysis of the long-run effect of 
capital outflows on both the size and composition of 
nationaTmcoBie in the Ifhited States. We conclude that 
when accoiim is taken of the leakage of tax revenues 
into the treasuries of host countries, fbreign investment 
Results in a sli^tly lower level of equilibrium U.S. 
national incdme. As far die distribution of income is 
concerned* the principal long-run consequence of DFI 
appears to be a moderate sihift favoring capital. 



1. Hotiie-Foreign Substitution and the 
' Short-Run Domestic Employment . 
Defnand Effects of Foreign Investment 

Estimates of the effect of DFI on short-run domestic 
employment demands are usually constructed by ag- 
gregating various positive anct negative effects attrib- 
uted to the overseas activities of subsidiaries. The 
principal negative effect is usually calculated as the 
fraction of foreign subsidiary employment that could 
have been retained in the United States had MNCs 
attempted to sehrcf foreign markets by exporting from 
domestic productipri^sites. Tlie main offset to this ex- 
p<6rt displacement is an.^port stimulus efifect, which 
represents the domestic employment required to meet 
foreign subsidiariesV demands for U.S. exports of in- 
termediate products.' 

Subsidiary imports from U,S. parents and other U.S. 
Hrms account for only a smdU fittction of subsidiary net 



K>ther employment stunulatins effects that have been mentioned 
include increased employment in domestic MNC headquarierB, 
increased employment associated with export of complementary 
MNC,products> and additional domestic employment stimulated in- 
durectly by increased incomes and export demand abroad — all of 
which are likely to be minor in relation to the direct, production 
related effects on Which we focus. For more detafl on these and re- 
cited isftuesr see [18/8. sq. ' * * • 
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» sales (4 percent for all industries in I970)» and the pro- . ronment in which MNCs operate^ whereas the second is 
cedures usedfor calculating the m^nitiide of the export an essentially hj^thetical construct. MNCs operating 
stimulus effect have accordinnlv nenerkted little dis- uniter Txmx iCblirv n»oimi> u/iii in n^wxmt^x «i«^t #4% 



stimulus effect have accordingly generated little dis 
agreement among researchers. Mli|tof the controversy 
over whether th^net domestic employment effect of 
DPI is positive pr negative has focused instead on the 
calculation of the export displacement effect. The cen- 
tral issue in this discussion has been the question of 
what MNCs would or could have done had they not un- 
dertaken foreign investment projects. 

Studies that have produced conclusions of domestic 
job stimulus have usually found that, largely because of 
cost advantages in overseas sites, markets now being 
served by foreign subsidiaries of MNCs could not have 
been served by expPort frqm the United States. These 
markets would thus have 'been lost entirely to foreign 
competitors had MNCs bcert prevented from pitMipcing 



under the first policy regime wilK in general, elect to 
serve foreign markets from foreign productipn siteii. 
Under the second regime MNCs are assumed to sepve 
foreign markets by exports. > 

The ratio of MNC employment in the second^'egime 
to employment in the first defines our measuffi of tfie 
extent to vvliich MNC overseas subsidiary employment 
substitutes for or displace^ domestic employment At 
one extreme, if MNC employment is the ^i^me under 
both cases, the substitution ratio takes the value unity, 
indicating that employment in overseas subsidiaries 
displaces domestic employment on a one-for-oiie basi^^ 
AltemaUv6ly. if export from the United States is not 
ieconomically viable^ the substitution ratio is zero, indi- 
cating no\job disp^ccjment Between these two e;c- 



overseas. Studies that identify a miyor negatiw net tremes there is a full range ofvjntermedlate. cases 



employment effect of DR have i^n^ that a large frac 
^ tion of overseas markets could liave been served by 
U.S. exports. ' . 

Debate has continued on this issye^argely because 
there has been virtually no hard evidence on the critical 
question of what the alternatives to subsidiary opera- 
tions really are for U S. MNCs. The most.^pccted 
evidence , concerning alternatives to overseas produc- 
tion currently exists in the form of statistical studies 
*that associate various forms of domestic and foreign 
activity measures. In oiit recent study [6], wp aigue that 
evidence frdl|l this source has been misinterpreted and 
provides no real indication of what MNCs would have 
done in the absence of a foreign investment alternative. 

As a pimple illustration, consider the case of an over- 
' seas subsidiary that requires $50 of intermediate inputs 
ix^vci Its UcS* parentfor each $100 in foreign sales. In th/^ 
context of a growing forei^ market, one would observ i 
a positive association between a subsidiary's sales an 1 
U«S. exports to the subsidiary. This positj^ assiicic - 
tion clearly does not imply, however, that u!%axpon 
to the subsidiary host country would^decline if its opcrj 
tipns were prohibited. If U*S. production costs are n 
niuch higher than foreign costs and if forei^ demand 
not highly elastic, U.S. exports could increase subs 
tially in the event of such a restriction. 

The principal contribution of qi^ study [^T^is the 
development of a specific analysis Wt is cAable of 
generating evidence on the critical counterfa^ual ques- 
tion. What would have happened if DPI h^been pro- 
hibited. This analysis involves the comparison of the 
MNC operating under widely different policy regimes. 
The first places no restrictions on the MNC*s overseas 
activities, whereas the second denies the MNC the 
ODtion of operating foreign subsidiaries/The first re- 
^j^^3rresponds approxitnately to the present envi- 



The principal factors that affect ttiMubstitution ratio 
are inferred from an ecbnomic model of firm* behavior. 
Qne key factor is the degree of monopoly power ex- 
cised by the MNC in fore ign^ markets. When the MN^ 
sells a highily standardized product in nearly perfect 
competition vrith many foreign .producers of nearly 
identical, products, market power is Ipw. In this com- 
petitive situatiqn the higher price Torched by the^igher 
costs of producing in the United States will caiise the 
MlMC to lose most or all of its foreign mdrket if it is . 
constrained to produce at home. Most MNCs are in fact 
far from perfect competitors. Instead, they tend to be 
large, technplogy-inten^ive oiganizations which sell 
highly differentiated prcKlucts^ and which, in conse- 
quence/possess substdotial market power. 

In many instances this mav enable the MNC to ab- 
sorb higher U.S. production «)sts without losing all its 
foreign sales. In [6] we describe a procedure whereby 
the degree of MNC mdrket power (specifically the elas- 
ticity of the demand curve facing the firm) can be esti- 
mated with information taken from the income state- 
ments of U.S. multinationals surveyed by the I>epart- 
ment of Commerce. 

Another m^or factor affecting home-foreign sub- 
stitution is the extent to which the cost of supplying 
foreign markets by U.S. exports exceeds the costs of 
foreign production. Such cost differences are due 
largely to differences in unit labor costs, transport and 
handling costs, tariffs, and other similar trade restric- 
tions. Using a variety of data sources, we have con- 
structed estimates of^ome to foreign production cost 
ratios for miuor manufacturing industry groups. These 
cost ratio estimates are then combined with demand 
sensitivity estimates in a procedure that yields esti- 
mates of the subslfitution ratios ydl^seribed above. 
Once estimates of these hon^e-fofbign substitution 
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parameters were obtained. '.we were able to calculate 
the net employment gain or lost associated with a' given 
year's foreign investment. Here we atl(empted to im- 
provFon existing work by explicitly talcing into account 
not only DPI-related employment t^fTects in the man- 
ilfacturing sectors of first impact, but a|so employment 
effects related to changes in the demand for inter- 
mediate products ,ieqiiired in industries that ihyest 
overseas. Their exclusion would result In* an under- 
estimation of the direct effect on U.S. employment. In 
primary metais, for example, shifting $1 million worth 
of activity overseas has a rtl^tiv^ly small direct fmpact 
on domestic employment in that industry because of 
labor's relatively small share in industry value added. 
Yet theVotal impact on U.S. employiQient is really much ' 
larger because a reduction of donr^estic activity in the 
metals industry' means that sectors providing inter- 
mediate inputs (many of which are highly labor- 
intensive) vritt experience corresponding declines. 
There are analogous secondary effects augmentihg. 
domestic employ inent, which need to be taken into^ 
account in estimating the export stimulus effects of 
DFL . 

, To trace out both priiilary and secondary effects we 
us^d' an^aggrtgated ver^ibn ot the Bureau of Labor 
Statistics lf)63 input-output table for the U.S. <^conomy , 
updated to 1970, together v^th corresponding capital- 
output and employment-output ratios. The employ- 

*Thc specific expression emplbyed for estimating the substitution 
paruneter is <r {MCplh4C§{y ^ where MCf is marginal production 
costs in the foreign maricet. AfC// is the cost of landing an additional 
unit of domestically produced output in the foreign market, and i) is 
the price elasticity of demand in the foreign > 



ment gain or loss associated with a given year's real 
foreign investment as measured by Department of, 
Cpmmerte estimates of property . plant . and equipment, 
expenditures of UvS. wholly owned subsidiauries was 
found byiirst computing the full (i.e.. the primary and 
secondary) ''export displacement** effect associated 
with these activities, modified by the appropriate sub- 
stitution factor for each industrial sector. This job loss 
figure was then "offset by a similar calculation of the 
export stimulus effect from the addition of U.$: export 
requirements of U.S. forelgii^subsidiarif s.^ 

Our estimates. of the substitution parameters and net 
employment demiand reductions attributable to the 1970 
flow of DPI are reported for several laiie manufactur- 
ing ^tedustries in Table 1. Column 1 of Table 1 reports 
ourbest estimates of the industry substitution param- 
etei^i a/*. Column 2 lists DPI flows (property, plant, 
and equipment expenditures) by industry for the year 
1970. Column 3 reports 4he net employment dem^d 
effects by industry based pn the substitution pa^meter 
entries of column I. ' ' > 

^cause nrkny of the essential inputs to the calcula- 
tions were jinfejrred from somewhat incomplete data«^ 
aind xht estimation procedure itself is founded on^ a 
number of strong assumption^, we emphasize that the 
figures in columii 3 of TU>te 1 are, at best, only indica- 
tive of the scale lind distribution of DFI-related job loss* 
In particular, the results above are quite sensitive to the 
values of the home-foreign substitution factors; fur-t. 



^Estimates of the U.S. export share in total subsidiary intermediate 
input requirements were based on the 1970 Department of Coiomerce 
special survey of U.S. multinatkmals. 



Tabtoi 

Sulistltutioh Ratio* and Not Employment Dsmand Effscta for 1970 DFI Vactor 



Industry Name • 



• 1 
Substitution 
panuneter a* 



Food ^ 
Chemicals 

Primary and fabricated metaJs 
Electrical machinery ^ 
^ Nonelectrical machinery 
Transportation equipment 
Rubber • ' 
Paper 

Other manufacturing 
Nonmanufacturing 
(indirect only) 

TOTAL ' — 

^Change in number of jobs; minus indicates job loss. 



0J68 
0.441 
0.245 
0.345 
0.35S 
0J91 
0.463 
0.463 
0.402 



2 


3 


4 


3 


DH 


Net Employment Demand Change* 


($1000) 


(«T - «7*) («7 - <r*n) (<r - 2cr*) 


266.879 


-6.835 


-2.644 


-15.173 


882.445 


-14.944 


-5.833 


-33.056 


336.535 


-8.854 


5.063 


-36.71 1 


359.044 


-17.620 . 


-5.017 


-42.806 


1.242.846 


^.905 


-16,636 


-98.283 


782.366 ' 


-7.210 


310 


-22.271 


123.594 


-5.062 


-1,197 


-12.790 


320.929-. 


-7,321 


-2.549 


-16,364 


365.534 


-4,439 


2.865 


-19,041 


5.311.557 


-44.278 


6.072 


-134.937 


9.991,729 


-160.377 


-19.574 


r 

-44i;706 
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thermote, the estimation of these faptoni was based on 
, data that stands out asihe least reliable in the study / For 
these reasons we have calculated two additional sets of 
net employtncnt effects, one based on substitution 
parameters set at half the values of our best estimates, 
another based on substitution parameters iti at twice 
, those values . These ajtematlve employment demand 
estimajesi are reported in columns 4 and S of Table I . 
Even for the estimates based oh the low values of the 
substitution parameters (column 4), the export dis- 
placement effect was seen to dominate the export 
stimulus effect, resulting in a net employment demand 
. reduction for each industry^ 

We have also computed break-even values for the 
substitution factors; i e., values at which the export 
displacement ^ect is |{pfu;Hy Offset by job gains as- 
scKiaCed with new exports, and at which the net job loss 
ilf acerb. We fourtd the 'average break-even value to be 
^proximately equal to 0,10. This means that for there 
to be ifo tiet loss of pro^ction jobs, for dvcry 100 jobs 
created overseas by U.S. subsidiaries, on average no 
more than ten U.S. jobs must be displaced in the same 
industry. Since all of the substitution factors that we 
calculated were well above this figure (the average 
value was, in fact, approximately 0.35), there is clearly ' 
a strong presumption that, even allowing for consider- 
able deficiencies in the data, the net impact of foreign 
investment by U.S. multtnationalli is a substantial 
domestic employment demand reduction. 

2. The Effect of DFI on tKe Occupational 
Composition of Domestic Employment 
^mand 

In order to determine whether foreign investment im- 
^ proves or worsens the problem of bottlenecks in the 
labor market, it is necessary first to establish a criterion 
by which to nieasure imbalances in the composition of 
^mand for labor. Yhe theoretical concept that under- 
lies this criterion is the model of unemployment disper- 



sion and wage inflation introduced by Lipsey [10). Lip- 
sey's model considers a group 6t identical labor sub^ 
markets and concludes that wage inflationary pressures 
are minimized for agjveti^iggregate unemployment rate 
when the unemployment rates in all the submurkets are 
equal. Lipsey *s model has been generalized for the case 
of submarkets that have different wage levels (see [5]), a 
mort realistic description of submarkets defined by 
iftktll category. Here the conclusion js that the least 
inflationary distributipn qC demands calls for restively 
high unemployment rates at least temporarily in those 
sUbmackets with relatively high wage rates and vice- 
versa.* In terms of skill categories, a balanced composi- 
tion of deniand is one in which more skilled, high wage, 
-groups have high unemployment rates and less skilled, 
low wage, groups havc^ low unemployment rates. ^ Since 
the present distribution of unemployment across skill 
categories is precisely the reverse of the optimal dis- 
tribution — more skilled groups now have the lowest 
unemployment rates — the. generalized dispersion 
model reinforces a basic conclusion of the Lipsey 
model: any shift in the composition of demanti in "the 
direction of greater equality across skill categories con- 
stitutes a clear improvement over the composition of 
demand presently observed in the United States, 

Employing this criterion, we have attempted to an- 
swer the question of whether DFI improves or worsens 
the problem of structural imbalances in the occupa- 
tional distribution of employment demand. To do this 

"With two subnuiricet^ the inflation minimizing distribution of em- 
ployment rates must satisfy 



^1 ^2 f^i' <^2> 

where flRhc wage rate, the emptoymcnt rate, and gi' itfi tht 
ak)pe of the Phillips curve for the ith market. See 15, p. 244]. 

The submarkets with the higher wage rate must have a hi^er un- 
employment rate if w%ge inflation is to be amimtzcd because of the 
larger than proportional contribution of the hi^ tvage submarket to 
the overall wage index. A given increase in unemployment is worth 
just as much in the tow wage submarket as it would be in the high 
wage submarke^^l produces a smaller boost in the aggregate rate 
of wage iitflatidirwhen taken in the low wage submarket. / 



Tablo 2 



Employmont D«mand Roductlons from 1970 DFI Victor, by Occupational Cata^ory (four*ordar) 



Occupational^ 
Category 

White collar 

Blue collar 

Service 



Employment Demand 
Reduction (1 000s) 



workers 



2.2 
83.4 

4.2 



"-ERIC- 



Employinent 
(lOOOs) 

37.997 

27.791 
9.712 
3.124 - 



Denuuid Reduction 
Ratio (l-(-2)xlOO 

0.164 

0.307 

0.088 

0.134 ^ 



1970 UiKmployment 
^ Rate (poxPent) 

2.8 

6.2 

5.3 

2.6 
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we l^ve employ^ d^ta flrom the 1 970 National Industry 
. Occupational Employment Matrix [I6J in coi\iMnction 
with our estimates of industry substitution ratios in 
carryins out an input-oul^ut calculation of the type 
described in the previous section.' The results of thii 
calculation for the. 1970 flow of DFI are reproduced in 
Table 2 for a fourK>rder breakdown of 6c|pu|;>aiiQnal 
categories, v ' 

Column I of Table 2 lists tha^ stimated employment 
demand reductions by occupubnal^ategofy. Cplumn 
2 lists total 1970 employment' in thes^ cat^gOnes. In 
column 3 we have shown employment demand reduc- 
tion ratios'by occupational category, calculated as 100 
times the ratio of occupational employment demand 
reduction to total occupational employment. Column 
shows the 1970 occui>ational unemployment rates. 

Most of the employment demand reductions are con- 
centrated on white and blue collar workers, with ser- 
vice and farm workers experiencing only comparatively 
minor effects. Among the former groups, blue collar 
workers are far and away the hardest hit. In terms of our 
criterion for a balanced composition of demand, the 
entri es of Table 2 sugges) strongly that the foreign in- 
vestment flows of 1970 have exacerbated the problem 
of structural bottlenecks in the labor market.' 



niie short*nin imiNict study produced a vector ofjob loss effects 
by industry, To find the effect of this job loss by skill categor* 
ies, this vector wss pre-multiplied by k matrix [5^], where each entry 
measured the percentage of 1970 employment m industry / in skill 
class^. 

'A very similar pattern of results emersed when the same calctila- 
ti6n& were carried out for the renuuning years in the 1966-73 period" 
for which we have dau. 



l^^^e collar" and **white collar'\are extremely ag- 
^^^ft^e occupational categories and our conclusions 
mfl/fnt modified if employment demand reductions 
were concenCratfed' on high wage groups within each 
category. In order to investigate this possibility, we 
hav^ repeated the original calculations in the context of 
a nine-order occupational breakdown. These results 
appear in Table 3.* >yithin the blue collar cat^ory, 
"operatives" experience Substantially larger employ- 
ment demand reductiphs than do workers in the more 
skilled Vcraftsm^n, foreni^iin and^indred" category. 
Within the white' collar category, employment demand 
reductions are not highly concentrated within any of the 
four subgroups showa in Table 3. Accordingly, we con- 
de that the entries in Table 3 are generally consistent 
with the hypothesis that foreign investment outflows 
tend to create additional imbalances in the composition 
of demand for labor. 

At this point we shouM stress that,^ 
reasons, the estimates reported in Tabf 
be regardedHI tentative. Because wJ 
information on the types of activities^ 
ferred abroad, we constructed Tables 2 and 3 under the 
assumption that the labor requirements associated v^th 
each unit of €|MP^rt stimulus and export displacement 
are tkc same p the overall labor requirements vaitor 
for the yarriii^aSM^ industry in which they occur. Some 
ojfitx researchers who have addressed the issue of the 
effect of DFI on the composition of demand for labor 




number of 
ids should 
d specific 
t afe.traiis- 



the interest of space, we have not feporced the reiults of vmilar 
computations we fhade^for a thirty-order occupational breakdown 



.TabMa . 

Employmvnt D«mand R«du6tion« from 1970 DFI Vector, by Occupational Catagory (nlna-ordar) 



• 

Occupational Category 


1 

Employment Denrumd 
Reduction (lOOOs) 


2 

Employment 
(lOOOs) 


3 

Denruuid Reduction 
Ration (1+2) x 100 


4 

1970 Unemploy 
Rate (%) 


VfUHE COLLAR 

Professionals technical, and kindred 


21.7 


11,140 


.195 


2.0 


Managers, officials, and proprietors 


11.9 


8,289 


.141 


1.3 


Clerical and kii^dred 


23.5 


13,714 


.171 


4.0 


Sales workers 


5.2 


4,854 


.106, 


3.9 


BLUE COLLAR 

Craftsmen, foremen, and kindred 


29A 


10,158 


.289 


3.8 


Operatives 


49.7 


13,909 


.357 ' 


7.1 


Laborers? except farm and mines 


6.3 


3,724 / 


.169 


9.3 


SERVICE WORKERS ^ 
FARMERS AND * 
FARM WORKERS 


8.6 


9,712 
\^24 


.088 
.133 


' 5.3 

' . 2.6 . 


TOTALS 


y^l60.3 


. 78,627 


• .203 


4.9 



1U 



Paft Four: Portion lnv«ttm«nt and TfoHno^^yTriinBtor 

.. •, ...... - 



have ^gued fhat mulMmitionals tend to export produc- 
tion activitk^a to overseas sites while concentrating 
managenient And other flront office support activities in 
domestic sites. (See. e.g. [8. 18].) If sp» ou.r estimates in 
Tables 2 1^ 3 will tend to undersute the increase in 
structural imbalances in the labor r^wt^^y Uiat result 
from capita) outflows. On the other hand.there {s some 
indication that the firms most heavily involved « in 
foreign investment activities may employ prodi^ction 
processes thatjire moir technology intensive than 
those employtd by other firms. If so/ and if such 
technologies are relatively intensive in their require- 
ments J^rskilibd labor categories, our rstirhates will 
tend to overstate the occupational labor demand im- 
balance associated with DFI. 

Finally, all of thtf occupational employment demand 
redttction estimates are based on Aur^earlier estimates 
of thrhdme-foreigii substitution ratios and accordingly 
arc subject to the same qualifications (hat apply to 
these. 

With these qualifications in mind, our estimates of 
the* occupational employment demand effects of DFI 

provide no support for the hypothesis that the desire to 
escape domestic labor market bottlenecks is the pri- 
mary motive for the establishment of foreign subsidiar- 
^ ies by MNCs. On the contrary, our estimates seem to, 
'suggest that foreign mveaHnent is if anything a^cause 
rather than an effect of domestic labor mlrket 
boftienecks.f^To be B«MKlpF| is nol4he only cause of 
such1>ottleiiecks and the magnitudes of the effects we 
estimate are small enough to suggest that the probleoi of ' 
poorly distributed demands in the labor market would 
br with us for quite some time evenVif new foreign 
investments were prohibited altogether. 



3. Shoit-IUin Labor Market Adjustmanta 
to Unamploymaht Raaulting from 
Ovaraaaa Production Tranafars 

* In this section we employ a simple probabilistic model 
erf* the labor market in an attempt to simulate the time 
profile of industry unemployment as it responds to an 
initial DFI-related displacement of workers. , 

, Previous discussions -of the effect of DH on un- 
employment have produced estimates of the touy 

* number of jobs lost by cumulating the equivalent of our 
7>Kmployment demand reduction es^timates for a rather . 

lengthy historical period. The U,S. Tariff Commission, 
for example; has estimated [18] that as many as 1.3 

"TMs interi)retaikm is coitttsic&t wiUi Uie w^ddy held belief thai * 
inultiaatioMls go abmd primsrily became of the omllipie cost 
^ locating production factlitiei in dote iMOximity with 



million Jobs may'Kave been tost becauie of the cumula* 
tive effects 6t foreigii investment through 1970. Esti- 
mates such at'these shed very little light on the question 
of how much of our current domestic unemployment is 
the result of DFI. Most wprkers who lost their jobs 
when pllmts moved abroad during the mid-tixries have 
presumably either retired, died, or found new jobs in 
the meantime. Accordingly, explicit account of labor 
hiarket adjustment processes mus^ bf taken in order to 
generate even a crude picture oCthe actual ur\f mploy- 
ment that results from overseas investment. 

Contemporary discussions of . the problem of un- 
employment have stressed its dynamic character. The > 
flows in and out of unemployment are very substantitf^ 
in relation to the stock of unemployed individuals and . 
spells^ of unemployment are of short average duration. 
A certain degree of jpb turnover is inherent in the nor- 
mal flinctioning oi any labor market. Even in equilib- ^ 
rium we usually observe simultaneously a group 
unemployed job seekers and a c^lection of unfilled job 
vacancies. Under given institutional conditions, the 
likelihood that a job seeker will be placed in a job during 
a certain time period will depe;id on the overall balance 
between those vancandes and searchers. In an expand- 
ing sector in which vacancies greatly oulnymber search- 
ers, (he likelihood of a rapid placement is high, and 
vice- versa. 

In our exercise , we consider a situatk(« in which each 
industry labor market is in an initial state of equilibrium 
such that vacancies and searchers are approximately in 
' balance. The first impact of overseas! production trans- 
fers for a given industry is taken to be the addition to the 
unemployed pool of a group of workers. Their number 
is determined by^ the size of the export displacement 
effect for that industry, deseHbed in section 1 . Simul- 
taneously, the industry adds vacancies due to the ex.* 
port ^imulys effect, also described in section 1. B^- 
causelhe export displacement effect outweighs the ex- 
port stimulus effect for every industry in our study, the 
outcome of these additions is to Increase^ the latio of 
unemployed job seekers to unfilled vacancies. This, in 
turn, reduces an individual searcher's probability per 
period, of successful job placement. We employ this 
reduced placement probability to estimate the number 
of searchers who win find jobs during the next period. 

The homuU turnover, process is |>resun^d all the 
while to generate flows of new searchers and vacancies 
each period. These flc^s ara used in cotyunction with 
the estimated placement outcomes from the previous 
period to determine a new placement probabjlfty toipk 
next period* The sametalcufauions are then perfomed 
for su^ce^sive periods until mosf <rfthe^i>riginally dis- 
placed wMkers have secured jobs. Qoce most of 
these placements have occurred, the labor market will 
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have moved to a itate in whiCh the (Iowa into and out of 
unemployment are ugam equal, hven though the (low 

' balance i% restored/ the stock ^ job seekers will con- 
tinue to be }Blvr than the ^fock of vacancies until 
aggregate poUciu can restore demand or unM a fall in 
wages restore labor market equilibrium. As a result, 
the probability per perioddf successful job placement 
Vill be lesii than it. was originally, even after all of the 

^workers displaced by the production\ transfer 
found new jobs. * / " 

X>ur model thus points to two types of unemployment 
that are attributable to overseas production transfers. 
The first and most visiMe of these is the initial spells of* 

'^blessness-expertenaed bythose workers directly dis- 
placed by the production transfers. The secoi\d ahd 

' i^ittiftv^h^i more. subtle type resiiltiic from the fadt th^t' 

. ^ the employ nIvIK demand reductions reduce placement 
probabilities for all job seekers, so that even those not 
displaced directly by the production transfers will take 
longer on average to secure new jobs. 

On the basis of a model of this type/ we have esti- 
mated adjustment profiles for the initially displaced 
workers in eight large manufacturing industries. 
These estimates are reportedin Tables 4 and 5. ftow I of 
Table 4 records the number of layoffs (in thousands) 
associated with the 1970 export displacement effect for 
each industry . Successive rowi of Table 4 list our e^ 

. nuites of the number of these ii}itiaUy displaced workm 
who remain iinemployed on Successive weeks <rom the 
layoff date. Table 5 translates the entries of T^ble 4 tnto 
proportional terms: its /th row entries are intierpreted 
as the fractions of the originally displaced cohorts that 
remain Unemployed / weeks from the layoff diite. 



**For details of the procedures and data sources used, see Appen- 
dix I. ] 



rhc moHt striking feature of iMe cniimuies reported in 
rubles 4 and 5 is that, for each industry, a miyorilyi>f 
the displaced workers will- have found new jobs within 
seven weeks of the date of the onset of their unemploy- 

.ment. The nonelectrical machinery industry, which es.* 
periences the largest initial job displacement, also 
exhibits the most seriously persistent unemployment 
problems, but even in this case more than 80 percent of. 
the initially displaced workers will have found r(cw^jobs 

" within fourteen weeks of their layoff date^. Thus, the 
unemplo^^ment profiles in T^blfcs 4>nd 5 suggest that 
protracted periods of joblessness aire hotJ^ne of the 
m^orTiosts {yckiSciated wit^ .the transfer oPpro^luctiori 
activities oA^eVscuV ' 

In Table 6 wc summarize our estimatosof the indirect 
'uneiftp|oyment that results from DFI. ^lumns 1 -4 of 
Table report weekly job placemerii probabilities by 
industry and the corresp<inding average unemployment 
durations bgth bcfbre the 1970 DFI displacement ot- 
curs and again after the initially displaceJ workers have 
found new jobs. Column 5 reports residua( anemploy- 
meht by industry. Which is the increase in the stock of 
unemployed workers associated with the higher aver- 
age durations of unemployment resulting from Dl^l re- 
lated reductions in labor demand. ^ 

» As it was in the case of direct uncmployment'effects. 
the nonelectrical machinery industry is hardest hit with 
jespect to indirect effects. Its average duration of un- 
employment rises by more than 40 percent because of 
the employment dcpand reductions steraminjg ft^om 
1970 DFI. Even after ttibse workers directly displaced 
by DFI have found new jobs, this higher duration of 
unemployment results in an increase of mofe than 
40.000 in the nonelectrical machinery industry's stock 
of unemployed job yeekers. The indirect effects arc 
markedly smaller in «ll the other industries tJut are 



Tgbl«4 

Dir*ct Unemployment Retuiting from 1970 Voctdr Inttlaily Displacod Worfco 
Unompioyod (Thousand*) 



rs Wj^^mala 



ERIC 



Weeks from 
layoff date 

I 

2, . 
3 
4 
5 
7 
10 
15 
20 
25 



Food 

8.3000 
6.3160 
4.8079 
3.6609 
2.7881 
1.6178 
0.7156 
0. 1839 
0.0473 
0.0122 



9.3000 
7.5529 
16.1430 

4.077> 

2.7144 

1.4796 

0.5409 

0.1984 ' 

0.0730 



Chem 

18.0000 
15.6094 
13.5481 
11.7677 
10.2277 
7.7375 
5.1053 
2.5650 
1.2931 
0.6534 



Industry 
Rubber Metal 



7.6000 
6.2345 
5.1180 
4.2039 
3.4547 
2.3358 
1.3011 
0.4921 
0.1865 
0.0708 



27.4000 
22.2453 
18.0667* 
14.6775 
1 1 .9270 
7.8802 
4.2362 
1.5076 
0.5370 
0.1913 



Mach 

53.9000 
47.4677 
41 ,8344 
36.8936 
^2.ii548 
25.3836 
17.5240 
9.4956 
5.1657 
2.8182 



Eke 
Mach 

24.9000 
21.5880 
18.7230 
16.2431 
14.0953 
10.6211 
, 6.9560 
3.4431 
L7070 
0.8472 



Trans 
Equip 

14^4000 
12.2774 
] 0.4689 
8.9277 
7.6140 
5.5393 
3.4386 
1.5343 
0!7Q28 
0.3179 



1 



160 



Part^Four.-Vbreigh ;inv«8tment and Techinology TransfWr 



Dlc»c| Un«ny;>loyment 
AlVorlcer* Who Remain 



Rasulting from 1970 Vctetor ParcentagO 
Unampliyad, 1970 



Of Initially bisplacad 



.Weeks froni 
layoff date 

r- 

■ 5" 
*7 
10 
15 
20 

- '25 . 



, < 

. Food 

1.0000 
' 0.76ld 
0.5793 
0.4411 
0.^359 
0.1949 
0.0862 
0.0222 
0.0057 
'0.0015 



V 




> 










Industry 




Rubber 


Metal 


Vjoooo 


1.0000 


1.0000 


1.0000 


0.8)21 


' 0.8672 


0.8203 


0.8119 


0.6^5 


0.7527 


0.6734 


0.6594 


0.5379 


0.65^8 


0.5531 


0.5357 


0.4384. 


-0;5682 


0.4546 


0.4353 


0.2919 


' 0.4299 


0.3073 


0.2876 


0.1591 


0.2836 


0/1 7 12 


0.1546 


0.0582 


0.1425 


0.0647. 


0.0550 


0.0213 


0.0718 


0.0245 


,C0196 


0.0078- 


0.0363 


0.0093 


0.0070 





• Elec 


Trans • 


Nfach 


. Nfoch 


. Equip 


1.0000 


1.0000 


1.0000 


0.8807 


0.8670 . 


• 6.8526 


0.7761 


0.7519 , 


0.7270 


0.68.45 


0.6523 ' 


0.6200 f 


0.6040 . 


0.5661 


0.5288* 


0.4709 


• 0.4266 


0.3847 


0.3251 


0.2794 


0.2388 ■ 


0.17#? 


0.1383 


0. 1079 


0.0968 


0.0686 


0.0488 


0.0523 


0.0340 


0.0221 
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nctnetlieless suljstantial in several, especially, electrical 
^ machinery and chemicaUt - ^~ * ' 

^^the .micro-leveiyj^ residual unemployment in- 
creases constitute a smaller social burden than might at 
.first appear, inasmuch as these are the result of a small 
indriease in the average duration of a spell of un- 
employinent of roughly one week. On the other hand, 
when viewed in terms of theh- implied costs ia output 
foi^one, .thenvsidual unemployment figures appear 
much more significant. • 

Like direct unemploymeiOTeffects. the residual 
eflFects ar^ a transitory phenomeiioh; they will tend to 
decay as real wages adjust and as the employment de- 
mand reductjpns from which they, stem are offset by 

ai^e^te dang^d policy. How lojjg these effects will 
taidcrremains an open question. . ° ~. 

In interpreling the findings reported in tables 4, 5, 
and 6, one should bear in mind that the estimates of th^ 
size of the initial displacements are. rather niofe unser- 
tain than afe those of^ the mdirect i^ffects as noted- in* 



Appendix 1. We also stress that any conclusions that 
may be drawn from the analysis above wiU be appli- 
cable only to labor markets whose degree 6f tightness is 
roughly the same as in 1970. Particular care should be 
taken to avoid any inference that our estimates are , 
indicative" of what the time profiles of DFI-related un- 
employment would be like in the 1976 labor market with . 
its nearly 8 percent unemployment rate. 

4. The^Lbng-Run Distributional 
Consequences of C^erseas 
* Investment . . 

Up to thi^poirit our study has been primarily micro- - 
economic^ its approach. The analysis Of the labol" 
matfeet dislocations due Co DFI has been based on firm, 
industry, jind labor market behavibr. Altt»oUgK this 
fbous is appropriate for shorter run issues; it is less . < 




fndii-act UnampiOyment Resulting from 1970 DFI Vector 
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Industry 

Food . 
Paper, 
Chemicals 

iRul>ber^ . " 

Metals ' V 

Nonelcctr!<{al machinery 
Electrical machinery 
""ransportation equipment 



Weekly Placement Probability 
Pre-1970DFi Post-1970 DFI 



Average Duration of 
Unemployment (Weeks) 



0.253 ^ 

0.236 

0.182 . 

0.20y^ 

0.198 

0.164 

0.151 

0.153 



0.239 
0.1,85 
O/lifr 
0.178 
0.187 

■\);u6 

0.132 
0.147- 



Pre-1970DFI 

3.95 
. 4.24 
5.49 
4.93 
5.04 
5.91 
6.62 
6.54 



Post- 1970 DFI 

4.19 
5.42 
7.72 

5.35 
8.65 
7.58 
6.80 



R^'dilai;: 
Unemployment 



V 



6,403 
6,967 
W,562 
4,721: 
8,388 
41.708 
16,557 
6,449 
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pertinent when the refevant time horizon is extended, 
since the aggregate economy can eventually adjust to. 
dislocations caused by DFI through"" either market 

" forces or direct policy intervention. Thus, when'con" 
sidering the long-ruifi consequences of foreign invest- 
ment, eniphasis should be giyen to ifs effects on the 

* general wage levej, national income shares, and aggre- 
^iate output, rather than on the details of temporary job 
losses. The change to a broader, long-run frame pf 
• reference simplifies the analysis in some respects* but it 
also introducesf' some new4issues that could safely be 
ignored in the more microeconomic approach. For 
e^amplp, a long-run study must deal with a more 
generalized notion of factor substitution. In this regard 
there are twp types, of ^^ubistitution possibilities that 
ne^d to be distinguishecK substitution between foreign 
and domestic investment (i.e., the aggregate counter- 
part of the microeconomic. home-foreign substitution 
is*ue discussed earlier) and substitution between 
domestic factors of production. Both have a bearing on 
such questions as the effect of foreign investment on 
domestic wages. To the extent that overseas invest- 
ment substitutes for domestic investment the equilib- 
rium U.S. capital stock will be smaller and, therefore^ 
home wages lower \j^tien foreign investnauent is allowed 
than would be the case if it were prohiJ|;>ited. Similarly, 
wheV capital and labor cirt be substituted freely for one 
another in domestic production processes, a large de- 
crease ip the home capital stock from foreign invest- 

: inent will have a relatively small impact oii Wages.,^ ' 
\ In addition, in both.cases the Concept of substitution 
applies tQ a very highly aggregated view of the econ- 
omy. Thus, the.TTiieasure of domestic factor substitution 
must implicitly ta^e ipto account all the undferlying 
Qompositiorial iclpnges and, adjustments that bring 
dbicnesttc factor and^roduci "IBM^jll^s equilibrium. 

y Li ke Wise?, I^ej^^rfeg^te home-^^jW b sti tu tion con- 
cejp^^shoMld allow ^nt)t 'only for ^Sg ftution within the 

- ;multirtat1pual firfn but also^for fflR general induced 
effects in jdomestic and international rparkets. 

' A -nuiT^ber of estimates of aggregate domestic factor 
substitution in U.S. production have bjeen made,^but, as 
was the case in the microecohomic studies discussed 
earJier,-:almost 'ho^ evidence exists on the lohg-ruTi* 

^ aggregate substitution between home and foreign in- 
vestment. Although this* is^ue is obviously of central 
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**Mo,re specifically* these adjustment mechanisms include'^ (1) di- 
rect adjustment through ^yage ch^ge^ in the affected industries, 
(2) indirect accomianodation thnough exchange cate changes, differer - 
tialratcs df inflation. 'and imiuced changes in income, (3) general and 
specific domestic stabilizalitm policies, and (4) offsetting intemi - 
tipnai' comrhercial policj^ measures, including tariffs. quotqhS^sub- 
'sidies and special. ta?te&."and regulations on DFI. Of course: this 
variety of possible-adjustment mechanisms greatly complicates any 
^ Jysis of the long-run adjustment process and its outcome. 



importance, most past analyses have bypassed the 
question^ sometimes without explicit indication — 
and instead usgfl assumed values for key substitution 
parameters. In the analysis that we report here, we have 
attempted to provide indirect estimates 6f the size of 
this substitution effect by inference from observed 
data. 

The basis for these estiniates is a highly aggregatdd 
model of the world economy, in which we have tried to 
preserve the most relevant macroeconomic features of 
an ongoing overseas Investment program. *? In particu- 
lar, we have found it convenient conceptually to divide 
global production into three main sectors, each with its 
own distinct production functA^tw^These sectors are (1) 
a home sector (in which hoilfie l^bor and home capital 
are the main inputs to production), ^2) iafors^ign scct^ 
(in which foreign labor and foreign capital. »etH< 
puts), and (3) i foreign investment sector (in whf ^ 
home capital and /orW^/i labor are the inputs). To 
simplify matters, produc?tion relationships in each sec- 
tor are taken to be of the same general form. They differ 
from one another, however, by scale factors thai are 
chosenito reflect differences in productivity, systematic 
differences in local costs (not fully offset by other fao 
-tors), or the impacyof local commercial policy. Irre.- 
5t>ective of the underlying causes of these differences, 
they are similar in th^effect on the^location of produc- 
tion. If we as%ume^ tllat investors seek the highest after 
tax, real return on their investment, it is obvious that 
foreign investment will be encouraged > by a Jarge 
technology or cost gap that favdrs use of hohrie versus 
fpreign capital and foreign versus Home labor. 

In this regard, the irifluence pf c.apital-speciflC factors 
on 'foreign investiViexit should be emphasiifeed, since' it 
has largely beert ignoi'ed in forAial treatnients of the 
topic. In the conventional approach it is generally as- 
sumecl that •in|ernationaL technology gaps derive from 
local conditions and ahe associated with interhationally 
nonmobile factors of production (which collectively 
correspond to 'iabor" in this context). Accordingly, 
nonlocal investors can take advantage of these gaps by an 
inward flow of capital. Investment for raw materials 
extraction provides a convenient illustration of this 
type. If all forjeign investment were mbtivated by sinrii- 
lar local. factors, simply distiAguishirig b^pl3**eri home ; 
andforei^rv-pr-p9uctron would'probably be sufficient in 
an aggregate mbdelT However, tecent analysis has ^rn- 
phasized the importance of ca'pit^I flows based on fac- 
torsspecific to the investor Jhat are also transferablejto 
the overseas site (see^e.g; [12])" »The advanta^^s may 

»^e 'details of the model are spelled out morc^fully in our "the 
Distributional Consequences of Direct ' Foreign Investment/* re- 
search report submitted to V^S. Dieparlment of Labor ♦ 1977 and in ^ 
Appendix 2. v . ; . 
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reside in access to a superior technology in the narrow, 
technical sense or they may depend on better ifaeftigc 
ment, successful product identification, or skillful mar- 
keting. Regardless of the underlying cause, the result- 
ing DFI serves as a vehicle for extending this special 
advantage to a foreign site in order to capture its full 
value, to model this capital-specific aspect of foreign 
\ investment we have, theref6re, added the foreign in- 
vestment sector as a separate^ntity in Which relatively 
high-powered W.S. owned capital is cpmbined liith 
local labor. ^ 

It is important to stress the^oint that when dealing 
with long-run issues foreign investment should be re- 
garded as part of an ongoing; dynamic process. The 
reason that this needs emphasis is that it is quite.com- 
mon in SOJne popular vi6ws to treat foreign investment 
as if it amounted to a physical transfer of units of capital 
across international boarders. In these .views, the 
foreign Sbpital stock is augmented by DFI and the 
domestic capital stock is reduced in a simple one-for- 
one fashion — just as if the cornesponding physical 
machinery were unbolted and reinstalled across- the 
bonder- In making such a >implifTcation, however, this 
approach predetermines the answer to an important and 
controversial question — nanreiy, the degree to which 
foreign investment- substitutes for home investment! 



invesfmertt sector,. and home wages will be reduced.- 
Domestic tax coUeetions >vill also decline. In adclftion, 
domestic income levjpl^and aggregate saving wrll be* 
affected. As^mip|^hat saving is positively related to 
ini:ome, if DF/Traises total national income; then^the 
riate of net capital formatign will be increased accdrd- 
ingly. However, since these new contributions to the » 
capital stock will alter rates of return, further rounds of 
adjustment are needed to reach equilit)rium. 

This dynamic process of adjustment Will terminate 
only after several cojiditions ai-e met. First, U.S. firms 
will continue to shift toward foreign investment ac- 
tivities until foreign and domestic (after-tax) rates -of 
return to U.S. capital are brought into alignment!* 
Likewise, wage levels in the 'dFI. and foreign sectors 
must be equalized, since- those two sectors share a 
common labor market. Finally, the rate of net capital 
formation (as determined by savings and, hence, by - 
income) must eventually be in balance with the growth 
rate of t^Nilfcor force, adjusted for productivity 
chaiige^vToo rLpid a growth in the capital stock will 
drive the aggrette marginal product of capital dowji, 
eventually proAcing a slow* growtl^ of output apd of 
the capital sto|k itself. An initiaJ rate of growth of 
capital that is too'low will have the reverse effect," 
Our experiment is the oppo^site of the one describ 



new canity] onnHc sir#> nil r/^KocoH ^ i^^r • . , : j « wwi,iu lu wi>icn 



a^ new cap|t^ foreign sub- 

•fidiaries from the output streams of both the host and 
home ec^nbmie^ investment gpods provide new 

^^pital inputs for production in "subsequent periods, 
lence, a full analysis of long-run equilibrium must take 
into^ccount not only the current period's iriterriatioilal 
allo<jatiori 9f capital but also its effect on the continuous 
process of savings^ investment, and output growth. 
Only after the true long-run equili?)rium is determined 
can we measure the complete efppct of-fbreign invest- 
ment on concepts of partiq(ilar interest -^uttluding the 



degree of home-foreign substitution inthe ca^itaVs 
As we shall see, when these dynamic effects are introf 
duced, the degree of home-foreign substitution can vary 
oyer a rather wide range and is by no means confined to 
a value of unity. 

It may b^ hgpful at this point to summariz^^briefly 
the mechanics'bt the model we have in mind. When 
direct foreign investment is first allowed, U.S. firms 
respond to the opportunity for greatefljnrbfits by invest- 
ing inforieign operations. The ihitial transactions are 
.financial, but we assume that the real counterpart even- 
tually takes f)lace as WX&11. When this shift has been 
accomplished, ordinarily more capital will be installed 
. "overseas, and, to a degree, less at home. The effective 
transfer of real capital implies that foreign wages will be 
i^pvYr^^P both the foreign sector and the foreign 



DFI is alreadyjpermitted, and we seek to recftnsjttuct 
what would have happened had DFI been restricted by 
inferring the Ipng-rijn equilibrium to , whi^h the gco^^^^ 
omy \yould tend. 7 

Before turning to oyr estimations, seversdH^pmrhents 
shourd be added regarding the role of gov^riin^^ 
icy and thejM^ure of the foreign sector in 
GoyernnwjrfSctivrty influences foreign investment in 
several wayi. First, tex policy withVespect to profits 
from domestic and bverseals'investfhent directly affects 
the global allo^ltion of capital and alters the flow df 
income and savings. Taxes levied on foreign investment 
earnings are also part of the government's total tax 
revenues. In addition, by its domestic fiscal activities 
thie government can contribute to aggregate shavings to ' 
the extent th^ net tax revenues exceed goyerff^ent 
consumption expenditure; In our estimations the 
specififekibn of foreign inyestm^t taxes was based on 



^ese argiiments arp based on a slighUy extended versidn of the. 
simpl6 sjngle-sector Splow growth model for a closed economy. At 
the point of dynamic equilibrium the econonly's gross savings and 
investment (includingforeign invest^neiit) will offset depreciation of 
the current capital st<)ck (again, fnd'uding foreign invested capital) 
and match (in percentage terms) any growth of the labor force and 
mcrease in^sproduciivity . This equilibrium is stable in the sense that 
if the aggre^te econdmy is dislodged from this points it will automatic 
c^ly tend backioward this configuration. For more details on this * 
type of growth 4iodel,.sce L20]. * • - 
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sions to their assumed values. Perhaps th&j|nost uncer- 
tain are the jiaranreters^ that measure thfe-^ size of the 
technolo£;y and cost gaps across the three sectors of t(ie 
global niodel. These paramtftefs arc important, lfi$?- 
miich as they provide the basic motive for DFI; and 
empirical evidence on their'values is partiSularly lim^ 
Mted. and of dubious quality* ' 

We have proceeded by choosing (Parameter values for 
the techpolpgy and cpst gajps that result in an equilib- 
rium le vel of overseas investment that is iii accord with 



current U-S. tax^policy in which a credit is allowed for 
foreign taxes paid up to the full amount of the U.S. tax. 
The j^ize of the government surplus or deficit was im- 
bedded in the choice of an aggregatejj^^ propen- 
sity, which in this case was based onlmtoncal values. 
This procedure, of coursi, ignored sgme possibly im- 
portant compositional aspects of the savings and in- 
vestment process thai coukk be captured in a more 
detailed version of the mcueU 

To reach any determina^ outcome in the model it is 
also hecessai'y to specify the economic behavior of the observed historical levels. In doing so we have taken 
host Country. In this area we Have tried to strike a note of the fact that in the early 19705 the average 
prac ticai^^nce between realistic assumptions and the' reported net return^rom foreign investment was some- 
heed toij^ft the model cbncise. Foreign investment what higher than- that from domestic investment.*" Mr ^ 
eamings^r assumed to be t^jced abroad at a fixed though reported foreign profits may have been some- 
proportional rate. In addition, savii^s policies are pur- what inflated for tax. purposes, we-have^sumed that 
sued in the foreign country that r^sult in a stable lon^- foreign investors^ our base year of ;)970 required ap- 
run foreign capital-labor ratio (i.e., the ratio of capital proximately a 25lpercent premiuin on the return to\, 
owneif by foreigners to the foreign labor supply). We foreign invested capital. Then, relying on the fact that in 
recognize that other assumptions — such as a fixed 1970 the stock of foreign invested capital was approxi- 
foreign sayirigs propensity'— ar^ legitimslte altemaT mutely 6 percent of the totar;y .S. ow 
tives- to this specificati(?n, . but ao assumption of the^ we fOuiid tJie-teclinolQgy pafanieter^^^^^ , 
latter type leads to the unnecessary complexities of a ; ca^rtjal stock ratio in the steg^ - . 

full-fled^ $wxf country model. ;/*N J# Table 7 we present the results from three altema- 

^Finfidly^ Jn otot b'asicr model we have followed the tive experiments that measure the effect of bFI b^ 
classical view that ;in the- tong run the current iac-: size and composition of national incorne . The estim^ 



count — iycv, iiet Exports plus ne^ eammgs on overseas 
investinrint^must be i^^^ is pojtsi- 

le to aUgwnfor an imbalance m tlie steady-stkte equilib- 
rium by an appropriate changeS^he aggregate propet^- 
sity to.save. Tliis situation^coulJ^se if 
the United States were assigned tftp role. of supplying 
dollar transactions balances to the (rest of the world, as 
was the case in the late fift?es arid sixties. Any persistent 
current account deficit, of course, acts as an additional 
sourpe of savings to the aggregate economy. 

ElBtintates of Long-Run Effects 

djie of the attractive features of a highly aggregated 
model is that it requires relatively few pieces of outside 
informatiorf. The other side of this •'advantage," how- 
ever, is that results tend to depend closely on the 
specification of relationships and parameters. In this 
regard it is sufficient to point out Ijere that relatively 
reliable, values for many of the basic parameters are 
available in published sources. For several .others, 
however, we have had to supply our own estimate^; in 
this^se we have also experimented with variations 
around these values to check the sensitivity of conclu- 



in row 1 are calQUlated on the basis of the 25 percent rate 
of return difference described abov^/ilws, the entries 
indicate in percentage terms the change iit^quilibrium 
income levels and shares that would have oc^rred had 
foreign investWnt been prohibited^ in 1970.1^ ^ 
ues are also used as our base values in tlhe ^nsitivity 
tests reported in Appendix 2, Table A- 1. It ni?iy be 
argued^ howev er, that in 1970 th e adjustment process \f 
might not yet have been completed 'an d thai ah tim a n . . ...^p, 
passed the requin^ premium on foreign investment 
earnings would have'declined: These I'esults thus con- 
stitute an unduly conservative view. Accordingly, for 
comparison we also show in rows 2 and 3 the outcoinc^ 



*^Some experiments with a fixed savings rate in a two-country 
. model indicateohat approximately the same results can be bbtained. 
.4 '-o. sensitivity Jbests on the choke of foreign capital-labor ratio 
, l^-v that bur results .are feiriy stable over a reasonable range of 



'•Estimates of the rate of return on domestic and foreign invest- 
ment vary and are somewhat uncertain due to both conceptual^if- 
ferences and reporting errors. We have used the figures appearing in 
[13, chap. 101 as a best approximation. > Jf 

'The capital stock conceptialhis calculation is iruendcd to include 
the enrire privately oWned capi|U stock of the United States — i.e., 
property, plant, equipment, and inventories of the corporate; unin- 
corpcrrated, and household sectors (excluding consjk^mer durables). * 
The 6 percent figure was derived by first usiQil^^'^figuFes for all 
indusUies in( 13. Tablc2-4, cols. (2) and (4)] for domestic ahM^gircigh 
fixed assetsv Foreign assets wereexj^de^ by 3llowing"2y perpcnt 
for for(pigh inventories, and domestic assets were expanded lo the 
broaden definition of capital .stock by applying the prpportibhs^veri . . 
in [3, p. 301]. If a narrower definition ofthe capital stock were used . 
(on the assurfiptiori, for example, that ther^^.relaiiveiy little factor 
substituliibn between the corporate sector and the rest of the econ- 
omyfthe 6 piercent stockTatio should be increased and the effect of^:. 
DFI on domestic incomes in the corporate sciptor would be larger. 
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Long-Ruri^Effec)^ of Dlr<K:t Foreign Irtyestl^ent . 



Equilibrium Ratio of 
Foreign rSubsidiary 
CapitaJ Stock to 
Doraesjic Capita' $t6c 

0.06?:. 
.0.098 
0.219 . 




Ciiai^ge in U.S. 
Wages 
(percent) 



A- 3 • 

Change in LaljoKs 
Share of National 
Income 
(percent) 



Change in U.S. 
Rate of Return 
(percent) 



Change in U.S. 
National Inconfe 
(perce^ 



Hdmcf Foreign 
Substitution 
Ratio 



-a 

-2.7 
-5.9 



seSn ' f '?J^'^ ? '^^.''^ comUted using methods and par 

section Row I assumes that foreign invesmietit requires a 25 perbent pre 
National mcome. as it is used here i^ a crm^c ^^A ii^/^ y^^^ 




CMie, as ^t fs used (lere, is a gross concept and include 



Jeter values described in the technic^ appendix to this" 
jum; row 2, a 20 percent {jremium; row 3^ no premium. 
;eas earnings net of foreign taxes,. 



J 



changes in rows 2 and 3 are absolutely larger than 
corresponding' e^ntries in row 1, but are always in the 
same direction^ . 

' in all cases l^Rlprbduc^s a declind in both the rfejil 
wage (column i^jflP the shafe of naKfOnal income going 
to labop (coIUffl#3), wiien compare^ with a no-DPf 



^^'^^^ Tw -J y -i^i . -r " * vHuiiiuiiuiM values oi ine 

regime. The redl^etIonih^abor income is substantial for^ possiUe to obtain an estimate of the Ion 



rows 2 and 3, and i^eflects the fact that the domestic 
capital 5tock is appreciably larger in the lio-DFI regime 
than in a regime in which DFI is permitted! Ever^ th^ 
relatively conservattiv^5 estimates ^in row 1, however* 
wage income is reduced by more thdn 3 percent. On the 
pther hand, income»accruing to capital (pre-U.S. tax, 
but post-foreign tax) increases sighificaiitly in all cases ' 
This is hardly surprising, since higher return abroad is 
presumably the original motive for DFI. 

The fact that labor' share of incoma (column 3) 
declines less^pidly than tht level of labor income 
^(column 2) my seem paradoxical at first. A partial 
explanation lies m the fact th^t national income declines 
under the Dfr regime — in^w 1 J)y 0.6 percent. This 
observation itself may be seJmewhat surprisirig^in light 
of one's ysuail expectation that a freer movement of 



This possibility of overinvestment by U.S. firms has 
beensuggested elsewhere (e.g., [13]), and this exercise 
provides some additional support to the argument that 
higher total taxes oh overseas^ ear niiigs could* raise 
aggregate U.S. welfare. 

From the equilibrium values of the mgdel it is also 

I version of 



the home/foreign substitution ratio used in the earlier 
short-run study/ Recall that this ratio measiircs the 
extra capital stock that would have been retained at 
home had DFI been disallowed, expressed as a fraction 
of the actual stock of capital invested overseas. The 
long-run version of. this substitution ratio, shown in 
column 6 of Table 7, turns out to exceed I.O in everjT^ 
case. This means that in the long run, for every dollar's y 
worth of capital stock investe4,overseas, more than one 
•dollar's worth would have been invested at home had 
DFI been prohibited. The explanation of this somewhat 
counterintuitive result is related to our earlier observa- ' 
tion that under DFI, total home income declines. When- 
DFI is not allowed, home income rises; increased in- 
rcofne wilf providfe extra savings and extra investment, 
all of which will be retained in the domestic ecopohiy 



#v>^»^^cv.f ^ J ^ . . — r " — rK,.,i.M will uc ic;iitinca m uie.aomesiic economy, 
factors of production should ordmanJy result in a more The consequence is a larger than unitar^ shift in the long 

efficient allocation of rosources^and higher aggregate ^ 

income. : 

The finaranswer is found in the large dead-weight 
Joss to the home economy caused by tax payments to 
foreign treasuries.. Ov^rs^as investors cafe about the 
total ta;c assessed on overseas earnings, but may be 



run. 

T^5: '"esults-:0f the sensitivity tests displayed in Ap- 
pendix 2, Table Arl are also worth brief comment, «ince ' 
they give some indication of how these conclusions 
would be affected Mje the basic parameters of 

the model. SevbraWferaAeters appear to have only a 



^jT L --wowco woxiiiinsa, uui umy DC ine moaei. sevferaPphraAeters appear to have onlv a 

rather minor effecTonThe longrnTquflibrium^?^ . 
U S '■^"'"''^ f^'-^'g" ^"'l home L rates (ro^s 2 ^nd 3^ 

yntr^^A. ^ for foreign taxes paid; and the parameters that measure the relative size ind 

under present foreign and domestic tax rates the reiult *capital-intehsiveness of the foreign sector (rotvs 7 and 
IS tfi^^nver 90 percent of t^es Md. on fo^^^^^^ sIS^ 8). On thedtherhand. ther.sul ^Spe^^^^ ' 
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function (<P^^ and 10), and especially to the technol- 
ogy parameters (row 5), suggesting the neeQ ^or further 

."refinement of thfe production data. 

The rather strong influence of the. tax rat^^opplied to 
foreign earnings is al§o worth pointing out^, since the tax 
treatment of foreign investment hai been tl\e focus of i 

, much recent debate. In one experiment we reduced the 
total tax ori foreign investment ean^ings Jp^^^ the 

r foreign tax level (holding till U S . tax I'ate at constant); 

.this is equivalent to a regime in which 0,S. foreign; 

Jnvestinent earning^ iire subject to ^[n^ndefinite deferral 
pn payment of U.Sv taxe*S. Int6i<^s.0 the percentage 




)st '5 percent^ an^ the» 
; exceeds 1 percent when DFI 



difference in wages 
n^t loss of national inco 
is allowed. 

TinaUy , as might I ji^expeq iij^ in a lonjgrrun growth 
model, thfe results areratBer sensitive to the /issumed 
growth rate. By implication they are also sensitive t^^ 
th^vrat^ of depreciation and rate of growth of the labor . 
forca^^^nce tfi^ p£irami^ters play a similar rote iii tt^e 
moTCl.Uf has been suggested that t^e domestic savings 
propensity, rather than being consent, might be re- 
sponsive to changes in the domestic interest rate, and 
that foreign investment might thereby' contribute to 
economic growth by indirectly stimulating savings. 
Some preliminary experiments that allow for a positive 
a^9(!k:iation between savings and the interest rate indi- 
cate that, even under extremely high interest (elas- 
ticities, the qualitative results obtained earlier are un- 
changed. However, It still may be the caseThat a suffi- 
ciently strong association between foreign investment 
and savings — for example, if foreign earnings were 
almost entirely retained and reinvested — pould reduce 
the income Jj|>sses cited above. Further investigation in 
a more disaggregated model is needed in order to 
evaluate thi? possibility. ^ 

In general, the results in this section are^'consistent 
with and support the findings in the earlier part of this 
study. It appears that foreign investment has brought 
about a moderate decline in both wage rates and labor's 
share of total national income. At the same time there 
appears to have been a slight overall loss in total income 
accruing to the U.S. economy, primarily becauselof 
large tax payments on foreigi^iet^rning^ that are col- 
lected fey foreign treasupes under^e current tax sys-^ 
tem. It is importkhlH!© point out that, although the 
numbers that we have generated in this section are 
indicative of"the scale and direction of these effects, 
they gifiould. be rejgarded at this point as tentative esti-/ 
matesonly. As we have already emphasized, the fesults^ 
depend to a considerable extent on the y^e$ assigned 
to several key parameters. This senslTiyity s^jpgests that 
O jre research should be directed particularly at ,up- 
UCling the quality of thess inputs to the estimation. 



Appendix 1 

"^The Industry Labdr Market Model 

- For a single industry labor market we employ thjj fol- 
lowing notation: ;^ ::~ 

/ *= separations rate, exogertously determined- ; 
. <3 accessions rate 

p - probability a job seeker secures employment 
in a given period « ■ ' 

d = expected duration of a spell of unemployment 
jZ/ = number 'of unemployed >yorkcrs in the indi^s- 
1 try ■ ' \ • / ^ 

, V = nuniber of job vacancies in; thc^iiWustry 
£ == number pf -employed work| 
''"^ ^ J = total demand for labor + V 
L = labor force = £ -h U 
IV = the ^nioney .wage rati 
i^'IW ?=^^^e rate of wage inflation - g {V/U), with 

The probability that a job seeker secures employ- 
ment in, a gi yen period is assumed proportional to the 
number of vacancies per job seeker in the industry 

^ ^ I Vv/t/, wJ)en y/(/.< 1/*; 
^ j l,when V/U> l/ky 

where 0 < /c =^ T. ;/ 

The probability that a given job seeker secures em- 
ployment only after T periods of search is equal to 
p(l— p)^""'. Thus f the expected duration of a spell of 
\inem|>loyment is given by 



oo 



7=1 



mc accessions fWb, i.e., the number of job seekers 
who^ecure j^bs^ach period as a fraction of total em- 
plQ)|Hnt, is given by 

a = kVIE\ \ 



■ Th^. following conditions define convpleter equili- 
brium in the industry labor market: 

" (Alternatively, the number of vacancies created each 
period r£ must be the same as vacancies filled /cV)_. 

We shall alsi^-^nsiderthe possibiiity^ o^ less 
complete' equiHibnu^i configuratioiis, a l*semi-eq 
brium," in which 

U >'V,-butr^ a. . 
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^ Eventually, in this situation,, the Phillips relation 
>JJf/W^ = g (Wt/) will produce lulling wages, Ijringi'ng V 
b&ck jiito balance with 6^. As a practical matter, how- 
ever* wages rn^y be very slow to faill in response to an- 
excess pf searchers ovef vacancies and, moreover, in- 
dustry labor def^and riiai^ be highly wage i nelastic , mak- 
ing possible a pfotT^ctefl' excess oi U over V. The fexis- 
tenipe of such, reasoha^ly stable disequilibrium config- 
urations; first;ri^bjiaHi^ by Keynes tn«terms of wage 
r ptes being^*'sticky downi^rds/' hasrece 
^snAAp empirical documentation in recent yea/s>hd wl- 
creasihgl y hd^ comF to'be i n tcrpre ted in terms pf quan- 
tity rates of adjustment strongly domihatiiig price rates 
of adjustment when markets are displaced from equililK 
num. 

Qpr simulation exercise considers the jnckistry labor 
ipiarket to be in an initial equilibrium coiiGgurat of 
the complete type. This initial equilibrium is disturbed 
by industry direct foreign investment activities tliat 
simultaneously displace A J/ existing jobs knd create A V 
new jobs, the immediate effect of ivhich is to increase^"^ 
the stock of unemployed workers from t/ to (7,-1- At/ 
and the stock of vacancies from V to V + AV. 

These changes in the vacancy and unemployment 
stocks produce an immediate change in the probability 
mkcen?ient and, hencie, in the duration of an une'm-'' 
ployment spell from d to , where 



^yaassume that wages in this case are slow to, re- 
spond and/or that industry laboir demand is insensitive 
to w/ge rates; the industry labor market then pnxreeds 
to^tablish a semiequijibrium of the type discussed * 
abo^; vi which the flow of accessions eqAal$ tlje flow 
of s^^irations, but in which the stock* of iearciiers per- 
sists at a^gher level than the stock of vacancies: This 
semiequilibrium l}osition is formally defined by. 



tE 



where the starred variables r«;present values taken in 
thesemidquilibrium position. V* andE* are £4so related 



. £•* + = J*. 



(3) 



where 



J*. - E + V ~ AC/ 




=J + U. 



Solving (2) and (3), we obtain 



and 



(1) 



Expiression (l)K illustrates the importance of keeping 
separate accounts for both job gains and job losses 
when assessing the dislocative effects of a shift in labor 
demand. Most studies of the effects of DFI ondomestic 
employment have instead placp4 primary emphasis on 
'the net job displacemdnt figure, i.e., (AU-AV) in our 
notation. Using exj^ressiion (1), it .is a simple matter to 
demonstrate that a job displacement of (AC/- A V) jobs 
producer a smaller increase in the duration of unem- 
ployment than does a job Ib^s of AC/ accompanied by ^ 
not fully offsetting joib sti^illUs Al^V Mof edver^ emphA- 
sis.on the niQt job displacem to obscure 

th/ fact thai At/, not ALtrr A V, individuals are initially 
a^ded to the stock of job searchers as a result of the 
labor demand shift. 

If the DFI-re^ shifts result in more 

workers being displaced than there are new job vacanr 
cies created, as we have estimated they do for each of 
the indu|tri(e3 in our^tti^^^^ the dutation of a spell of 
unemploymenf is* seen from expression (I) to rise ini- 



Since th^abor force has remained unchanged we also 
* : f/* + E* = C/ + £ ' • 




or 



f/" = C/ +,(£-£'*)= [/--Ay 

he probability of job placemen A| the semiequilibrium 
is then } ' ^ 

■ u* ^ [u-iu{ki(pky)\ ' ■ C 



lyhich yialds a corresponding unemployment duration 
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We compare the values, of /the original ^quilibruim 
duration of unemployment its initial disturbance 
valde </p and the semiequilibriMm duration d'^ when 

= V and dt; > AV and find 



Or, in placement probability terms 



0. 



^ As long as the duration of unemployment remains 
higher than its initial v^ue following a DlFI-rfelated^ 
disturbance, all Workers v/ho enter the pool of job^ek- 
ers, whether because bf a DFI displacement or not, 
can expect to experiehce a longer spell of unemploy- 
ment than they would have in the absence of the dis- 
turbance. Put another way, there will continue to be, 
more men unemployed, on the average, than there were 
originally, even well after most of the initially displaced 
^workers have secured new jobs. In terms of the semi- 
equilibrium position des<:ribed above, there will be (/* 
^ nien unemployed each period as compared with the ini- 
. tial equilibrium value 0. The dijfference, 

■■- ♦ . ' • 



we will label the residual contribution to industry unem- 
ployment the DFI-related disturbance* This residual 
tribution will persist as long as^the semiequilibrium 
-condition persists; that is, until falling wages, a sec- 
tdral product demand shift, aggregate policies, or sonf^ 
/Other phenomenon occurs so as to rees(;ablish the in- 
dustry balance between vacancies and ut^mployment. 

Data Sources for the Slmulatfon Exei:ci8e 

, The year 1970 was chosen for our simulation exercise 
because the overall unempjioyniient rate of 4.9 percent - 

/during that year approximates thc)^ ' 'full employment" 
level characteristic of contemporary macroeconomic 
policy discussions. 

Employment and Earnings publishes data for eni- 
ployment, unemployment, and separations rates, for 
most important/ manufacturing industries at the level 
oCaggregat^on^co^responding^ to our employment de- 
mah^ estimates reported in section 1. For a year in 
which industry labor markets are in equitibrium as de-; 

, fmed in our mod^l, initial indiiWy unemplbynient dur- 
ations can bercalculated by exploiting the eqinlibrii!tnl 
relation, v ' 



ERIC 



wherc^ is the ith itl^stry unemployment rate , is the 
separations rate (Reparations per Tronth- per 100 eni- 
ployeeS) and J/ is the average duration per spell of un- 
employment, measured in qi^c^iths. 
^ For the year 1970, a year x>t increasing unciniploy- 
nient, such a procedure would ript be entirely appro- 
priate,, since tJbyfecorde^ sepiarations rates for niost 
industries exc^d those required to generate equili- > 
brium unemployment stocks ^at l^lTO^alues; We niake 
an adjustment for this problem adopting as our esti-' 
mutes of industry equilibrium separations rates the 
Arithmetic means of me pul)lished values for separa- 
^tions rates and accession rates. 1^ latter figures, in 
contrast to the reparations rates, are-'/awer than those 
corresponding to equilibrium vacztncy^ — unlemploy- 
nient stocks in a year of rising unemployment. T^iis 
adjustment is somewhat crude, and inexact; but the 
general pattern of results produced by our procedure is 
fortunately not very sensitive to mindr inaccuracies iii 
the measurement of industry separations rates. 

Finding di enables us to calculate the corresponding 
placement probability z?/, and, again exploiting the 
equilibrium assumption, the proportionality factor 
in the placement probability expression. 

Our first calculations in the simulation exercise trace 
the placement probability movements fromp j to p:* in 
weekly intervals and employs these values to compute 
time profiles of the number of t)FI-displaced workers 
wlio remain unemployed in each .industry. iliese are 
the ''direct unemployment effects'* summarized in 
Tables 4 and 5. The properties of the semieqiiilibriiUi 
are summarized as ''indirect unemployment effects * 
in Table 6., ' : V 

When interpreting the results reported in Tables 4 —6, 
several qualifications should be borne in mifid. 

As the exercise was set up, all of the dislocations re- 
sultant from both the direct and indirect effects of the 
19^0 DFI vector were presumed to have occurred^ at 
once. One might easily argue JLhat, at the level of indus- ^ 
try aggregation ot our study, DFI eftiects would be bet- 
ter characterized as occurring 'in a smooth flow 
throughout Uie year. The effect of such a characteriza- 
tion is to replace the large groups^bf unemployed work- 
ers whose experience we, trace in Tables 4 and 5 with 
many smaller groups. The unemployment )[)rofiles of 
these smaller groups will be very much like ifiose of 
the larger groups and, as the DFI accumulateV to its 
.yearly total, the residual Unemployment contribu^ 
tion under the smooth flow view becomes, identical 
with its lump sum approach counterpart. 

Actual implementation of our model required first 
that certain assumptions be made cbnceming the nature ' 
of the export displacement and export stimulus effects 
discussed in section I . If the foreign investment project 
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is preceded by a complete shutdown of the domestic 
* production facility, whereupon a domestic operation is 
reorganized to serve the export requir/sments of the 
foreign prodoctioh site» the nunibcr^f initially dis- 
placed warkersT is determined by size of the export dis- 
placement^fTi^l, Md the number Of new vacancies will 
be dctgrntioed by ^tlk size of the export stimulus effect. 
^^,£>iMhco^ hand, if the U*S. export requirements of- 
th(e o^meias production site are satisfied $ifiHP>1y 
retaining kqme portion of the domestic , prodilction 
ppemtibnifltact.the number of initially displaced Wprkr-v 
, ers is determined by the differenc^^b^tween the exptort > 
p stimulus and export displacement effects, whereas the 
. number of neW vacancies would be zero. The actual 
niix<>f these two assumptions that best Qhaira^ 
industries in our study would be qui texlifHcultto^s ti- 
.mate pre<;isel3j\ For lhe pur^ of our calculations in 
this section w?have assumed the maximally dislocative 
^alternative^ namely that U.S. export requirements of. 
' foreign productiMTSkes are .served from newly orga- 
nized domestic derations. In interpreting pur findings, 
therefore».ttsh/Q^ be kept in rnind that otir estimates of 
; the number bfiniti^Iy displaced workers are, at least on 
this i»uticular acccAi^t, u^ biased.' Since the €fx- 
port stimulus is usually oal^ a small fraction of the ex- 
port displacement, however, this bias is probably vfiry 
' small. ( 

A very similar quaUficationitppli^s jn liie case when 
I the overseas production transfer occurs' in the^ context 
Of a firm whose domestic employment is growing rapid- 
ly. For such firms, the export displacement effect may 
take the form of fewer new workers being hired rather 
tl|an existing employees being discharged: If So, our 
estimates of the initially^dis^laced wocl^rs will again be . 
upward biasbd. 

As far as the residual unemployment e^tiibates are 
concerned^ ho^yeVer, these depend only on the^ize of 
the net eniployent demand r^duct^n (i.e., the^differ- 
"^cnce between the export displacement and export stinj- 
ulus etfects) and will thus be ^ected neither by the 
j}articular assuaq»<^ madc^i^ut whether the export 
^timH^effect requires the reoigaaizaUoB ofldbihestic - 
productibn facilities nor by th^ rate of growth of domes- 
tic employment^ denfan^i^ V 

In our model it was also assumed that industry labor 
markets were essei^^^ of one ahother. 

Inpractice, howev/r, wc may witness substantialinter- , 
industry migration on the part of job seekers, the effect 
of which w5uld be to el^minate^^ri^ch of what limited 
heterogeneity is displayed ia the iaollection of adjust- 
ini^||t^atlA in Tables 4 and 5; r— X''' 



Appendix 2 

Long-Run Model 

The foHpwing equations j^ummarize the'ba^sic hiodel 
usied to deternime equilibrium values: 

e[k-e]--d\i^ej,;''e^ i[ } + [I 6] A:*= 0/(1) 

rie^y-e*rie*).^J„{e;r)'-epfp:{ep), " (3) 
' [B]/V(-f)/^ ' (4) 



nkfa = m+ [1 -t*] /V(^f) [f^-eV: 



(5) 



where 



k = capital/labbr ratio for factors owned by 

the home country 
k* = capital/labor ratio for factors owned by 
^ the foreign country .(assumed constant) 

e - = capital/labor ratio for factors employed iyi 

home .production 
*F. ;= capitsal/labor ratio forfactors^mp/oyerf in 

the foreig^ investment sector 
e* =^ capital/labor ratio for factor is entployed in 

foreign production ^ 
/(e) = output per unit of labor in home produc- 
tion ' ' ^ 

ffief) = output per unit of labor in the foreign' in- 
vestment sector . ' - 

= outputperunit of lator Hi foreign produc- 
■ / - .tidir- - X:-:'"^'^ ' - : ' 
9 \ y j= ratio of home Iab6r to jtotal \yorld labqr 
' (constant) ^ * V ^ ; - 

^ = ratio of foreign labor employed in the 
foreign rhvestnient sector to labor enf-' 
ployed at hQii|4« >^ 
1? = growth irate the home labor force plus 
the rate of capital stock depreciation 
(constant) . 4" 

cr hpme averaile savings propensity (con- 

stant) 

r ^. home tax rate on domestic returns to 
• ^ capital (constant) ^ 
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r= foreign tax rate on foreign returns tq capi- 
tal (constant) 

= total tax rate (including both foreign and 
domestic taXes) on retumi to foreign in- 
ves(ted capital ^ - 



(6) 



^here /3 is related to p, the constant elasticity of sub- 
stitution, by /8 = (1/p) - I. A is an appropriate scale 
parameter, and a> is a weighting factor for the inpyt of 
capitalf • ' 

The function in (6) applies to production \n the for- 
eign sector;^ According to our assumptions fegardmg 
t^chQp^o^ difTereiiice]^, ih^ and DFI sector func- 
tions c^ be written as 



fie) = \J^(e), 



) 



As may be seen, production is carried put in three 
locations: at home, abroad by home entrepreneurs 
(foreign investment), or abroad by foreign entre-* 
prene^rs. Each sectorJias its own production relation- 
^ ship and correspondin^fa£ tor employ mentr^tio; Equa- 
tions (I) and (2) are full employment cOncflfions, which 
require that the total world stocks of capital and l^tbor, 
respectively, t^. fully utilized in the/ three^ec tors. 
Equation (3) indicates that, in eq^uilUmumi foreigif in- 
vestors and^ local foreign producers, who share a com- 
mon markef for labor services^ pay the same wage rate. 
Similarly, according to eQbation (4), in equilibrium 
home producers will equalize the post-tax returns from 
domestic and foreign investment. 

Equatipti (S) expresses the key steady-state condi- 
tion that, iii long-run equilibrium, the investment re- 
quired to offset depreciation and growth in the labor 
for<:e must exactly eqtial djyiestic saVings. We have 
. assumed herejhat domestic savings constitutes a fixed 
percentage pf total national income, including the re- , 
-turns from foreign investment. 

We also have selected as our basic production rela- 
tionship a CES (constant elasticity of substitution) 
function of the form ♦ ^ \ 




Table A-1 
Sensltivi,^ Tests 



.1. Base values 

2. rf = 0.35 ' 
• (down 12 percent) 

.3. r =;0.48 

,48 * , 
up 12 percent) 

T 5/0.43 
r = 0.40 

(r diJwn 7 percent) 

5. \ - 85 
M = 1.18 

(change ^== 6 percent) 



Change Changed 
in in Rate ' 
Wages of Return 
(percent) (peroent) 

-3.2 




-3.0 



^3.2 



--4.8 



6% 

6.1 ' 

6,2 
9.6. 




Change in 
Nation^ 
Income 
(percent) 

^0.6 

"0.4 



"0.6 



"1.1 



1.2 - 
I 



6. 


k* - 5.5 

(down 8 percent) 


"5.2 


10.3 . 


• -0.9 


7. 


(up '75 percent) 


"2.7 


5.1 


-0.5 ' 


8. 


a = 0.16 
(up 7 percent) 


-6.2 


J2.4 •' 


-i.o 


9. 


<o = 0.43 

(down 16 percent) , 


-V 


1.2 


-1.0 


10. 


p = 0.6 

(down 20 percent) 


- 1.6 


3.5 


-1.1 



Notes: Under a CES specification the wages and the horhe 
um to capital can be expressed as 




4^) 



^ where /x and X measure the size of thbse gaps./ « 
These eight et|uations are sufficient to determine 
equilibrium levels of the moders variables. ; 

The dynamits of this system can be understood by 
* . Tefenihg.to Figure 1 , which is a modified version of the 
familiar phase diagram for a simple, single- sector 
V.' sed economy. The function 
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Natidnal income (per capita), defined to include the returns to 
capital invested abroad, is 

y= HJ> r ' e^tf: {k-c) ( 1 - r*). 

The share of labor in national income is, therefore, wly, and 
capital's share is I -(vv/y). " . 

The parameter values, used in results reported in Tabtes 7 
and ^- 1 are (unl^s .otherwise indicated): - • 

p 0.75 



a ^ 0.J5 



/ 



0.05 
0.43 
O.W 
0.43 
0.«)0 
1.10 



e = 0.40 - 

Production parameters (A, p, andlu) and tax levels (t,'t*, 
and /) are based on [13, chap. 9). Derivation of the technology 
parameters (A and /jt) is described in the text. The aggregate 
propensity to savcV, is based on annual data in various issues 
of the Survey of Current 'Business » and includes allowance for a 
2 percent (of GNP) government budget deficit. The 5 percent 
figure for?} is based on a 4 percent annual depreciation rate and 
1 percent annual growth rate of the ]at>or force. The capital- 
labor ratio estimate for the foreign sector, k*, is assui|ied to be 
10 percent lower than the corresponding steady-state figure for 
Vthe U.S. Tlfc parametei^d is intended to be a rough measufe bf 
the relative-size of the foreign corporate^ctor(s);ici DFI host 
countries. ' • • , • ^ ■ 
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' Fl^ur* 1 

Ph«s4 Diagram for Datarmlning Staady-State 
Valuaa 



NOTE: PB ha$ slope /V is perpendkuJar to OBCxOB measures 
steady-state expenditure per capfta; EC measures stcady-sute sav- 
ings per capita. , , 



where 



measures per capita national income* including the 
post-foreign-tax returns from foreign invtstment when 
equations (I) - (4) art satisfiecl/ If the appropriate 
stability conditions are met,' the economy will move to 
the intersection of Gik\t) gnd the ray from the origin 
with slope 7}/&. At this point, labeled P in Figure U 
equation (5) wilj ^sobe satisfied. The intersection (wift 
, the vertical axisV crf* the. perpendicular and lipe with 
Slppe equal tQ 77^ drawn from point P mark out the levels 
of per capita expenditure and per capit.a savings. 
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Comment 

Guy V. G. Stevens* 



My comment)^ will be on Thomas Horst's paper and^Jn 
a less connprehensfve way, oh the papef by Professors 
Frank and Freeman . They will bje lirpited to what I think 
is the central issue in both of the^e papers^ the substitu- 
Uon c||fect beCwMn exports and foreigh inyestn^t. 
. ^ Ij^ tnc stwt W CfM of Interna- 

tional I^bor^Aff^tirs /or suppol¥in|(i these ^udies. I 
' think the bur^u ai|d the pubHc {[oi^ thiei^^^ 
worth. Both stiidies <tid what Ihey shi^i^ 
introduced simeiJiing new andf^i^ 
research t^sultsfd^xom^c^. 



locate abroad — the choice between exporting, and 
direct investment. T)ie most important and original 
point that Horst emphasizes in the paper is that the* 
Jionproduction aspects of direct investment, namely 
9dv#tisin|; and setting up distributional and service 
facilitiesv can add new. elements t0 the firm'js product^ 
market: they can actually shift out the demand curve for 
the finn's product over what it would be if the firm just 
exported from the United States. 

If'that idea can be verified and actuall)^ measured, 
then, as Horst has said, it puts the analysis of the impact 
of direct investmetit on U.S. employment in a com* 
pletely different light. In fact, we may find that direct 
investmeiit and ejtporting are complementary, and that, 
employment niay be increased ^y ^ire^ investment.^ 
The oifly problem with the pkper is that Horst 
eschews tryingijt^M^ajiir^ this impact,;and 6ven verges 
on saying tlMf%MO sp is impossible. I am glad to see 
that in hi$ oral Comments h^re he maintained only that it 
is Vf ry; difHcult — a position with which I agree. It is 
diRictilt now, especially, given i;lie kind of data that we 



Getting 40 pafticulair, Hqrst's devclppmcnt of the :%g,yc. But we should be able to point to the data that are 



idea that the nonproduciion aspects of direct invest 
nientlnay be of criictftl importance for the size and sign 
of the substitutioneffect is an important contribution. It 
is an important atid plausible hypothesis that direct 
investment ih; foreign facilities may actu^ly push out 
the demand curve for the subsidiary's :pix>diSct. 

As far as the Frank and Freeman paper is concerned » 
the cdhtribution that impresses me the most is their 



necessary and sufficient to measure^thc^ffect Horst 
hypothesizes. Then, if tbi^Jare not av^labte, one can 
push to H^ve these data collected. v 

Concerning the empirical results I^rst actually pfb- 
duces in the paper, I frankly don't see'hoii^ the ranlcings 
that he has in his Table 1 con^lusivety ^how anythingr I 
am not sur<^^ but I think he might agree. These results, 
seem to give on^ simple correlations or, at best, condi- 



imaginativc u^e of ecpnomic^^^ ti^al :cQrrelatiqns; holding bne factor constiii 



diqita — to make a breakthrpug^ in the estimaMon of the 
^ elasticity o^the foreign ^bstdiaryy demand cu^ Itis: 
' well known that this is a crucial parameter for the mea- 
surement of the substitutiph' effect. As a' person^ who 
\as tried to do this inthe pasVi^dvlthink^^f^ Lean 
that this is a very<^^j|oa will try.bdlow 

to tte more specific cpti^eiiting't^^^ 
estimateandthe implicalibn of their work/of foture 
research 




• o 



^The Horst Paper 



The Horst' paper starts with an excellent summary of 
the msyor considerations that affect jthe decision to 



such they are. subject to (he critid^ thai hs 
leveled at lasi regression'^ resl^lts^where^ 
investment was just ent^fed^as an'independer 
tible. The foreign investment variable ahd the exf 
variable may be determined by third factors thji 
both to move in the same; directic^. Therefpre^^^u 
can.*t conclusively say /that these' simple t^|p» of 
correlations ortven regression results are a real test of 
hypotheses about the substitution effect. ^ w 

Despite thes^ i;}ra^backs» it seems th<^'^u^ about 
the statistical (eslfs tMt^ have tried to' mc^ure the 
fnlplact 'offdreign.inves^ent bn:export^ have^ showili ^ 
either ho effect of direct inyesMieri t on^OQ^^ 
'kind of complementarity betwc^en the t^o.' 

These regressions have usiiAyy just ajdded some kind' 
of foreign investment variable to an export equation ih 



' ^The views expressed here afe solet)^ those of th^ author and 
necessariJy represent. tho^ the Fedeca)^ Reserve System: 

'In [2}. we wert forced t6 a3$unr»e^arsemsiUir«lt^nMiUv^ yaluesf for 
the elasticities of the demand cuc%^s. Qf'U.& ^bsidbiihel^and^their 
competitors; our attempts to estimate these etasticities. using aggre- 
»te tune-series data, ledtfblncondusive results. . ' 

ERIC - ' • ' \ 



'Adier thoroughly an^^tyzect the lEiiSrcga^te^ - 
'in [1]; in most cases (except for Jjppn) hie found eitherifo effect (#)^ 
complementarity. Lipscy and Weiss found cdmplerpentarity in their 
study of the directinvestment in manufacturing [8]. Finally « in earlier 
cross-section Horst found a positive effect of foreign sub^ 

. sidiary sales onVLI.S. exports (reported in [3]}. ^ 
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which case there certainly is a sinful taneoils Equation 
problem But nevertheless, we do have this tantalizing 
evidence that foreign investr/iertt actually helps ex-' 
ports. Although it may be a misinterpretaition of 
causality^! do not thiYik it hasr yet ^been conclusively 
shown to be incorrect 



'J 



The Frank-Freeri||lh^aper 

v. 

Getting y th^ Frank and Freeman paper, 1 agree with 
* their crinci'sm, on theoretical grounds, of the correla- 
_ tion an4 Iregression results mentioned above Given the 
.simulfanebu^ equation problems present, one can con- 
struct models where '^ports ftnd foreign subsidiary 
sales are substitutes ai)d yet, becaujse of third factors, 
the regre^siQnVcoefTicient of subsidiary sales 'in ah 
export equatidfr may be positive. Howev^er, showing 
the^^ssibility of a fallacy is not proof of the fallacy. 
Rather, to show this latter, the researcher nnist 
demonstrate that a properly run test qp the s^me (qr 
very similai^) data leads to the oflpbsite result.* 
. Concerning the many positive contributions^ in this 
, and earlier pap<ers, iMki^Xd IfKe to concentrate on their 
method of estimating^me substitution effect between 
exports , and foreign subsidiary sales. I cpmmend 
^Messrs. Frai^Jc and Free marilbr their imaginative tise of 
the marginal conditions of profit maximization and their 
*use of revenue and^pst data to get estimates of the 
„.;^^a^J|ij?ityrof t^pe dema;\d curve.for exports andrforeign 
" subsidiary sales. I thirilc it is a novel procedure, and it 
led to v^ry interesting and reasonably results. As I try to 
show below, their work should stimulate research in 
this field. . ^ ^ 

As their Table I shoWs, their results aje very 
^ sensitive to the estimate af their substitution parafneter- 
o-. Jl^ey haye in this table a couple of altenfatives^o 



First, f farl to see in their approach one of the most 
impprtdint elements that I thou^ was wrapped up in 
the analysis of the substitution effect: assumptions 
about the behavior of competing foreign firms. Hereto- 
fore all estimates of the substitution effect have 
depended on assumptions or estimates of what foreign 
competitors wpujd do if U*S." firms were prevented or 
restrained from investing abroad (see [5, 2]). Ip the 
extreme case, du^Mid by HCRbauer and Adier [5] as the 
'•reverse ^j|||ssican -case, we 'might expect foreign 
competitors ta jump ittto the market that U.S. firms 
vyei-e restraiiied from serving by'didsct investment; in- 
t^iis case, exports would not be helped by restraining 
direct investment. Jt is my opinion that Frank and 
Freeman have not adequately accounted for this factc^ 
in fact, it seems to me that impriicit in^their ^alysis is the 
assumption thM foreign competitors wiir do nothing if 
direct iavestment "is restrained. Since the authors 
disputed this conclusion at the Q^Qpference, as an 
appendix to this comment I providjc irshprt counter- 
example; this shows, 1 think, how their friamework 
cannot^ generally, be accounting for the cflfeyts of for- 
eign competition. If I am correct, most would agree that 
something-should l;^e done to incor|>o]Fal# this neglected 
efTect'into their framework ^ • 

The final comment I have abgglf^ilr procedure is 
tijpir use pf a* to calculate the nfHhial igfects. fof 1970, 
in their Table 1'^ Fam riot sure tliarjt is ^n-oper way to. 
calculate a macginal effect. Their question, is:/**What^ 
hap^Tens to jo|)V if we, ban, the direct investment that 
4iappened in 1970?;' And they use their average or of 
0133 as an important parameter to calculate; this em- 
ployment effect. 

Now, just asa counter-example, suppose that in 1970 
the total production from direct investment abroad was 
well above the level that would be exported if all U.S.* 



their estimated ratio. Their best guess is that U.S: dirfeet"^*"''"™^ forced to produce only at home.. That would 
foreign investment in 197(J led to a total loss of 160,000 "^c^" ^at even if you held incremental direct invest 



j6b$; but when you halve cr, the loss drops to i9.0Cf0 
jobs; when you double it, it increases to 441,000 jobs. 
Thus their bottom line — the effect of direct investment 
on jobs — is very sensitive ; to the estimate of the 
suBstitution ratio." ^ ^ . 

^pite their innovative use of available daWpolicy- 
makers should be warned — as the authors correctly 
" that the estimates of cr* that are presented Jlij;his 

'staijU 



ment in 1970 to zero, there probably wouldn*t be dny 
effect dh exports; for we would already have pro^uc-^ , 
tion a^oad that would be above the optimal level of ex- 
4>prts. Yet theircalculation gives a different result. This 
*is so, I think, because their substitution paran[)eter is ^ \ 
global estimate: AvHat would h^ppw ifyou rp^p///^/^' 
banned for^ign^ vestment and made U.S. business sell 
all its foreign fsicilities. It should not be usect without . 
modification to calc^ulate the incremental effect of put- 
ting apa^iatban, or some kind of partial constraint, on 



do 

pap^.^e the fifsi fruits of resparch^ancLmay nt ^ 
. up to scrutinV. For oneihing ^ch estimate is ba^d oq . ^ 

one observation, and derived by a. compIicWed *^OE?ign mv^stment activity 
calculation that capi^ot ^ow for errors in the daOi^^^ 

theory/ or for the normal error term irr ecojio^^ic^ , • ' . 

equations. Second, rfieir procedure may have substan- Implications for Futurc^ Re8eaix:h 
tive -flaws: concerning the possibility of theses I have ' / 

*"'0"^teal comments —perhaps better put as queries. I would like to close Jjy reiterating what I see as the 
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implicaUons of these two\t{jdiciJl0f4- future research. 
First, both studies indicate the need for more work on 
the careful estimati«rn of the substitution effect between 
production abroad^ through foreign subsidiaries ^ijd ex- 
porting from the United States.^ Frank and Preeman 

^ give us hope that we can make progress in measuring 
the key ilarameters that determine the substitution ef- 
Uj^t. Horst points to a new set Qf consideratioo&Jhat 
jnilst be taken into account and measured, factors deal- 
ing with production abroad affects the foreign de- 
mand for products produced by y,S. firms. 

Sepond/it is clear that the theories underlying these 
two studies are not consistent: Horst* s imph'es that 
direct investment may shift out the demiEmd curve for 
the product previously exported, whereas Frank and 
Fr<^eman's makes the usual assumption that the foreign 

/ demand curye is unaffected by the location of produc- 
lion. Both papers have done a good j6b in describing th^ 
factors that underlie these theories and the differences 
. in ^etr implications. What remains to* be done is to see 
if these conflicting theoretical strands can t|^tegrated^ 
into a more general model — cikt that islimced to em- 
^pirical data, existing pr potentially collectable; and', 
that, therefore, cart be used to test the alternative hypo-^ 
* 'theses. . 

Appctndix 

]^ Frank and Freeman define their cr a>^he ratio df ( 1 ) the 
optimal level^of output (QH) if the firm is constrained to 
Supply the market from exports from th<5 United States 
and (2) the opt/maJ level of putpiit (QF) if the firm is 
allowed to produce outsjde the United States, where it 
is. presumably* cheaper. The rates of* these tworlevel 
(^H/QF equals a; for their calculations they make fur- 

' ther i^ssuhfiption that each added ifhit production 
abroad will replace & units of exports from the Uijited 
States-: ' . ^ 

F^r both cases the optimal output level is determined 
as the result of a simple profit maxim'ization problem: 

• the following profit (tt) function is maximized^^he- 
chbtce of an optimal 0.:^ ' 

:\ • ■ ■ .'-^^ ^ \ > . . ' 

where Q is quantity; P(0 is nhe price function for the<^ 

V market, i.e., the reverse of the downward jsloping de- 
mand curVe for the foreign .market; and C/(Q) is the ' 
cost fyinctioYifor production in location /. / can equal H 
<home pi^oductioq) or K (production abroad). 



j 

Frank and Freeman specify their demand (price) 
curve as Cobb-Douf^as: Q = NP^\ constant margin^ 
co&fs are assumed: thus C/(C) ^ MCi -f /T. where 
MCi is the constant marginal cost for the particular pro- 
duction location and K is some (irrerevant)level oCfixed 
costs, ^^f^^ryn^^nzni point is that the inlefcept of the 
firm's demand curve is a constantj^i in partfcular it is 
not a function of what competitors do. Onder these cir- 
cumstances, the authors show that their ratio .<t is a 
function of marginal costs and the (constant) demand 
elasticity (n) alone. ' 

a = QH/QF^.iMCj^/MCff]^ 

The following simple example shows that this -sort of 
procedure does not generally account for the action^ of 
competing firms. We will consider a case with constant 
marginal costs identical to Frank and Preeman; to sim- 
plify things we will assume that the market price <de- 
mand) curve is linear; P^a-bQ, where Q is total mar- • 

t ket supply. In our example we i^ill specify precisely the . 
behavior pattern of competing firms: for simplicity as- 

%6ume that there is one other firm supplying an identical 
product to the foreign market; in this duopoly situation, 
we will assume that each competitor adopts Comot- 
type behavior: maximizing his profit function oii the 
assumption that the competitor does not r^ct. We will 
show thatestimate^ niade ofo- = QfJ/QF on the basis of 
any given equilibrium position — as done by Freeman 
aqd Frank — will be incorr^t. The reason is that such 
estimates will not account for the reaction of the com- 
petitor as the equilibrium changes. 

The market price curve (inverse of the market de- 
mand curve) isP - bQ; since total output Q is pro- 
duced by firm 1 and 2. Q = + Q,: The U.S. multi- 
national maximizes profits, assuming as given the cur- 
rent level of the competitor's output (C,). • 

Jls discussed above, the optimal level of home and 
foreign production is found by inserting, respectively, . 
the marginal cost at home (A/C^ ) and abroad (MCf ), 

Maximizingrwith respect to the firm sets the fol- 
I0wir)g marginal equation to zero; 

^ : , V ^a - 'bQ^)'2h.Qt -^Mq^p^ " (1) 

This leads to optimal leve.ij> of home^d foreign jlroduc- 
tion of . ■ . 
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is model is developed in detaihin Iheir earlier paper [6]. 



^ _ ia-bQ2)-MCf, 



(2) 
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(3) 



We might estimate these levelk. or their ratio a- in ways 
sifioilar to those* suggested by-Frank and FAeman. To 

r ■ 

• • •• 

iwe need measures of the marginal cost of production at 
home and abroad and a measure of (a -^(^aXt^hisi latter 
is a nyrasure of the intercept of the firm's demand 
curve: Frank )and PreeiA needed, exactly the isame 
cost data. Analogous to Frank , and iPreeman we can 



of for the two polar <:ases behind the calculation of 
Qti and Qf will both be different^ and different froQi any 
intermediate point .of equilibruun. For this re^on,. 
given this model, nojdata can be used in the ^Wiijr sug- 
gested above to Calculate an unbiased The variationsT • 
in must be taken into account to obtain ah unbiased) 
estimate of ' • ^ . ' " 

In fact we know the estimate of cr will usually be bi* 
ased upyyard. If home costs are higl}er« lhe actual level^ 
of for the ca^ of all production alrhome will be high-fj 
eintiaJHlicQ^ctually obseryed >yhen some productipn 
is undertaken abroad; thus the numerator of o- will be 
lo^er than estimated. 3imilarly the level of cairre- * - 
sponding to all produ^ction abroad Is^ilj be greater than 
or equal >to the-observed ggt ^^"s leaving the denomi- 
nator unchanged or hig);fcen ^ 

In this particular ca^e^ one might note, that phe cah 



manipulate th'e d^Ja ai, any point of equilibrium to get 

mtem 'l^ir- ~ "^^^ P^^"""*"" >^ take accoim "of ihe Tfict^orfoi^ign comp«^^ 

■ ' by Knowing the marginal ppSt facpd by these c^nipeti 



(4) 




P^{a-bQ2)-bQi and 

^ ^: . : ■ ■ - - 

ij, the first-order condition (1) for a profit 
ion states: , ; || 



tors (WCc). 

Profit maximization by the competitor adds one more 
mar^nal 'condition to the model. 



■ > 
In a( 

mi 

'¥^^a-bQ2 -bQ, ^ bQ, 
* . 

Hence from (4) and (5) 

^' ■ * ' . . 



ly 

rec 



'bQi ^ 2bQ 



fatigns (1^ and (6) can be use 



tr Qi ond Q^. It can be v/trifie 
iced-|form solution for' 




t the, new, true 



='J> + P-MC=2Fr-MC. 

y ;■: " . ■ 

•'Thus an* estimate of a constructed in a way similar to 
^hat used by Frank and.Freemai) (using^data from any 
rved pbint (tf equilibrium) would be / . " 



; yb ■ 




a 



/ >^thin the framework pflhf^ nKidel, the ^boye mea- 
sure of a wrong/ Ah the data'^l^t are used to con- 
struct (r*p^e$uppo§e that the prodUCtioh level of com- 
petttors jvilPbe Qfl-^ the 'particular lev^l of supply by 
Cbt9jpetitC||F^9it th^ the ^ata^<^er^ gathered for die 

thiis level jQ^ wiU almost 
certidnl^BM olf competitors Vmpdductibn in 

apy oi/igH^Wlf circumstances: in guAfcular the case 
where idlflM is forced to be don(||lat home (the 
case pid^^oQii), or the alteiviative, where all pro- 
<^actiop4S done »pad G?f)* BeoUse of the duopolistic 
^inafitet sitiMation^Pthe multination^ akiljusts its supply 

do its competitors: Ttie (eyels 



;-Ejjc 



This fcah be compared to (2) and (3) by substituting 
MCfjf or A/C/r for A/i^, . The values for Qh and QRcalcu- 
•Jated from (7) are ;the correct ones^ use in c^culkting 
' the cr sought by Freeman and Frank'. ^■ 
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This comment^eals with the calculatiorj^s Frank and 
Freeman mad^ in deriving thq- export displacement ef- 
fects of overseas investment by U.S. firms. These cal- 
.culatiqns are not pr^e^ited in the summarjf paper pre*' 
paretrfbr tbis conference.^ but they are important to'its 
results. The calciriations are subject to criticisms that 
can suD^tantiaUv change the magnitude, and even t 
dire9tion, of uft short-run 'employment impacts re 
ported in the conference siimmary. < 
1: F'rank and Freeman's methodology require^ bstima^ 
tion of the foreign demand curve for the product of a 
U.S. firm that has some iridnopoly poy^er. thi^demaiid 
> curve is a^sum^d to have a constaiU elasticity (77). If the 
U.S.* firm is currently i^upplying^the foreign demand 
with output from subs^^pai?<S^ located abroad, Jhe elas- 
■ ticity of demand^^^n be ^alculat^d the equation 




(1) 



he; price chai^gedvfor^ubsidiary output and 
n^rginal cost of subsidiary prdduction. . 
id Free;man assume marginal costs are con- 
i'eplace equation* (4) with 

\vhere /? i^ the total revenue of subsidiaries ahd C is the 
total variable ccJsts pf siibsidiary pro<j||i^ion. .On<|e the 
demapdJ^urve is obtained, the^cbsts of supplying the 
foreign demand thr6ug|i expQrts(can be compared ivith 
tHe,<a?gfts of^su{)plying tjiis demand through subsidiary^ 
production in order to QJ|ain an estimate of the exports 
displaced - b| sub^idiai^outpiit. A mathematicaj^- 
pression^for a, the ratio of'displaced exports to sub- 
sidiary productioffi, is ' / ' ' 



OL-'iMCFlMCHy 



(3) 
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^This coiranent is derived from a fbithccfming review.of studies on 
^e employment impacts of intematioktal investment by Harry 
Grut»ert and Don Rousslang, Otfict qf Fgffci^i Economic Research, 
t r^Bureau of Intemadpnal Labor Afllirs. The views expressed in thiit 
•4. O ^Fmnent do not necessarily reflect thoseo^e Department of Labor. ^ 
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Figure 1 



where */C// is^the mat-ginal costs of U.^Scjqjorts, in- 
cindiitg tralnsp(^dti6fi^and tariff costs, assumed- to be 
constant 

A grapjjic example, of Frank amL Freeman's 
metho(k)logy is .given in Figure 1, H(^rdK expdrt djs- 
pl&cepient epfept is giv0n by the ratio ^fllQF), where 
(2/f/(s the quantity the firm would fexport from the 
United States in ^the absence of subsidiary production 
and CpFis thtf quantity thjp firm would choose to supply 
with subsidiary production. . 

From Figure 1 and from'equation (3) we see tl^at as 
Hbng a% Af CF is less than AfC/f , the o^se'l coiefficient a is 



JVerage yariabre cost. The estimaW demand elasticity 
ftirther^creased if Jhe average tml cbst is made to 
include the opportunity qost^of capital! y 
— Tlie foHowing-exartptc shows^hy exclusion'of'bp- 
. pohunity costs i$ inappropriate. Suppose a firm oper- 
ates under^dndifions of perfeoiiPQmpetition and f«ices a 
p^i^ecUy 6^^ic^demaf)d clirve. Even if the system is in; 
tbnfi-'rxtn equilibrium, accounting cosits need not^equai 
t^jit revenues so loiig as there is an opportunity cost of . 
capital. But if accounting costs were used in equation 
(2), the estimated elasticity of demand ^yo^id be less 
than infinite. 

Using totaj^ cost instead of tot|il variable «cost in 
equation (l) and infcluding a 10 percent rate of return to 
capital las it? op^nuhity cost greatly increases the es- 
timated demand ^asticities. This reduces the estimated 
export displacement effects io such an'.ex tent that they 
are more than offset by the export stimulus effects that 
result from subsidiary imports of parts and equipment 
from the United State$;i , 

The arbitrary nature of Frank and Freeman's esti-. 
mates of the short-run employment impacts of overseas 
investment has been demonstrated above by showing 
the variability ef * these estimates with respect to 
reasonable changes in the assumptions. Other assump^* 
tions used by Frank and Freeman are also subject ta 
question. For example, in another recent attempt to ^ 
estimate the effect of direct foreign investment on U.S. 
export^i, Adierand Stevens [J ] used the assumption that 
subsidiary output was a perfect substitute for oiftput^^f . 
native firms in the host country but not for U.S- ex- 
ports., Frank and Freeman ! s metl^odology is inappro- 
priatar where this assumption holds. They use the as- 



greater wheh demand is less elastic' From equation (2) 
we see that the smallej: the cost figure used, the smaller \sumption that subsidiary output is a perfect substitute 
is the estimated elasticity of demand. There are two U S. exports, but not for output of native firms. 
iiUportant rea^^^p^ Ayhy tl^f cost figur^ used by Frank Another possibility is that other fore^n producers may 
and Freeman may resul||n underestimating the elastic- t^e induced to enter the market at pnce levels between 
ity of d6imnd. (1) They assume that ijiarginal cpsts.are PF ^nd PH ki Figure 1 . Tn this case, the demand curve 
constanf and therefpre; equal to average variable costs. ^ '"^y become much more elastic in the range between 
Thi^ probably understates tnib marginal costs, (y^thiipe prices, which would reduce the export displace- 
I^rank and Freeman used accounting, costs to t:alcul^ effect fromlthatCalculated by Frank and Freenian. 



* Tl fyoni qquation (2), a procedure that does not accounr 
for the opportunity co$t of dapital.. 
^- Since overseas invtsstment^has 6een growing, it is 
Hinlikely that siiibsidiaTies haye^b^eii operating uftdeir 
conditipfts of constant short-run marginal costs, ahd it 
is alsonjillikely that theyhaV^been Operating at pufput 
. levels l^ss than those necejssary to JIthieye minimum 
average total costs. .Therefore it* is uirilikeiy that short 
run marginal ^jcbsts have been less than aver^ total 
dost^, and it A^puId probacy be a betfer procedure tb 
use, average total^t iaplacfe of^hort-run variable cost 

the estimated elastic- 
E RsLC ^^9? average total cost always exceeds 
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>1. Pro|ect Overview 

- Protect Focut V 

For some tinfie now, it has been the prevailing view, tKat 
^ US\ industry has a self-interest in restricting the re- 
lease of proprietary technology and that this^itude has 
. • safeguarded U.S. economic interests. Coil^ven^pnal 
wisdom has argued that;on balance, U.^.-based mu(j||- 
national firms have minimized losses in U.S. income, 
trade, and emplbyment through Judicious investnient 
and licenskkg in foreign facilities, withotit which re- 
sidual efarnings foi^ the U^. economy would have been 
gfe&tly diminished or entirely lost, It is further argued 
thdt fhanufacturing investments made to serve local 
markets that are otherwise closed to imports also, gen- 
erate exports of components and equipincnilt'for Over- 
, seas production, which would otherwise go to fbreign 
suppliers. This viewpoijritt| reinforced by corollarAr as- 
isumptioivs nfat (a) AmeiTOkn firms ei^oy substantial J 

• comm^cial leads in high technology fields , (b) thei^ Will 
contim^ to invest in R&D to maintain these l^s as 
m£u6fsourees of design and manufacturing technology, 

• and (c) there is little danger o^ompetitiye thresAs ifrom^ 
enterprises in newly industrializing nations (including^ 
the socialist economies and resource-rich developing 
countries) in the foreseeable future. 

More recently, co^im has been expressed over the 
disseniination of U:i^«g||molOgy to other economies 
and the adverse consequ^ces these transfers may have ; 
for oil r economy. Some analysts haye begun to argue ' 
that U.S. firms are contributing^ bot^ the deteriora- 
tion pf U.S. trade balance and to the loss of technical 
leadership by establishing foreign manufacturing af- 
filiates, and by licensing their technology to^ foreign 
maniifacturers (see [2, 4]).* ' 

A new generation of technplogy transfer arrange^ 
ments with noncontrolled foceign enterprises has given 



*The views expressed in tRkpaper arc UiosAfthe author. They do 
not necessarily reflecMhose ofthe U.S. I>pi|gnent of LabjDr. Tfip 
paper is based on Jack BaraLnsbq^ t'lnteiWIona] Transfers of 
'-J^ -triaJ Technology by U S, Firmsltn^qjeilr Implications for the 



further cause for concern: The following scenarios illus 
trate these new arrangement;: V 

General Motors Corporation is negotiating a new ag- 
reement with a Polish stateK))yned automotive man- 
ufacturing enterprise (POLMOT) that represents a land- 
mark of change in U.S. business involvement in over- 
seas markets. U^der thetroposal, Oenered Motors will 
design and engmeer 'for volume production 000,000 
. junits/year) in Poland a new line of vehicles ranHjb from 
light pick-up vans to medium trucks in the S-mSfnp-ton 
range. General Motors will market under its tradmime 
aperiTentage ofthe Polish plant 'soutput^jftlKK) units 
is the likely number, initially. GM wajMBBIIkhin 
agers and t^hnicians in their facilities l^ated in ^ng- 
land and other parts of Europe, and Polisti technicians 
will participate in the design and engineering of the ne>v 
truck line. The proposed GM agreement t^es a sig- 
nificant step beyond the'^oproduction and comarketing 
Agreements that have been negotiated by American and 
other foreign enterprises in Eastern Europe i;i that it 
includes the sharing of design and engineering of a>new 
product Ime for the highly sophisticated and competi- 
tive Western European market. 

Cummins Engine Company, a billion^ollar corpora- 
tion,As committed to sharing the production function on 
its newest generation pf djesel engine Resign with its 
licenStng affiliate in Jai^; Komatsu, a leading tractor 
and construction equipfllfent manufacturer. Based upbli 
a comparative analysis of capital requirements *for fti- 
ture expansion Of R&D, marketing, and production 
capacities, the latter was found to be least efficient in 
tiernis of relative rates of return. Cummins' long-range 
planning seems to point t^ard a shifting center of 
gravit5i in the direction of technology and marketing 
, company, rather than a manufacturing cdnipany. 

. In March of 1975, a leading U.S. auto parts^manufac- 
'tiirer completed four years of negotiations .with a 
socialistcountry fora sizeable contract under whi^h the 
firm will supply manufacturing equipment and jachnjcal^. 
know-hbW for an auto parts manufacturihg^iant. The 
technology and equipment — including hMtldlurgical, 
mechanical, electroplating, and casting ItnesV^ willbe 
the most sophisticated availabf^ and pro to pro- 
duce an internationally competitive product. The con- 
tract was.the first one this firm had negotiated with the . 
particular country, and its offrcials quickly realized that 
they faced an astute and well-inform^ bargaining * 
£^nt. They feh alack in both the backstop commercial 
and economic intelligence and.anunderstandihg of their 
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advcrsary*s behavior in nGgotiating for and acquiring 
foreign industrial technology. A nlQor asse) that the 
U.S* firm h{^ was a '*cadillac-line'* technology, which 
their ctjwtse^n^e^^ ultimately 
led tcran ajp'eefneiit on their tefms^ , * * 

Between: 1972 aAd 1975 /pi^itsu^kl. . a leading com- 
putCF manuTacturer in Japan, acquired progressive ac- 
cess to highl/^,^KlVftn|^e4 c6m^ de* 
velopcd by th^Airnd^hl^^rporation, founded in 1970 
by a former I1|M design engineer. Amdahl equipment 
enables users of I^M cii*J>Pi^^i double the cost 
"'iffccTfvcTftss o 

Successive rqunds of venture capital, Fujittt|,: backed < 
by Japaneso'^vernment finoijcing, acquireofbll patent 
and manufacturing rights for Japan and has since mpved 
the tejf^hnology to Spain ^nd is negotiating \yith jSiemens 
in Germany for sharing Amdahl technolo||y^ Eighty 
percent of Amdahl computer nianufacturing require- 
ments have been Shifted to Fujitsu in Japan. Fujitsu is 
now planning (o use Amdahl coniponent technology to 
design and manufacture small to medium computers for 
sale in the tJiS; market. 

In 1971, General Electric entered into a joint venture 
with SNECMA^* the French ^vernment-controlled 
manufacturer of military aircraft etigines, to design and 
manufacture 10-to«iS-ton civilian prototypes. Under 
the agreement. GE was to provide tec^ology for the 
**lbtrCore** (compressor portion) ofpv^et engine, orig- 
inally developed, for the U.S. iorig^nge B-1 bomber. 
R&D expense (estimated at nearly a half billion dol- 
lars twice GE*s annual R&D budget) and ownership 
of the new engine was to be shared by GE and 
SNECMA. GE entered into the agreement to maintain 
its long-term position in the civilian aircraft engine niar- 
ket globally. The agreement represented a marked shift 



in OE'sj^iltingness to share front-end technology with 
anothef%ommercia] group/ % / • 

General Telephone and Electrpriics in 1972 signed a 
$2231 million contract wtt^^^^ 
' a compietel/integrated cbiiis^^^ 

. from raw materials through comporfcnt manufacture (in- " 
eluding cathode-ray tubes and semiconductors) to end 
products (TVs, radios, tape recorders, and cassettes). 
Under the agreement, over three hundred Algerian 

/ technicians and managers, ranging from ^hop foreman 
toplant director, are to be trained in the United States at 
IwffcitT^f 

^^ne facility entirely with Algerian nationals within two 
years. 

In 1975, Honeywell entered into ajoihl venture with 
CII, the dominant French computer firm, strongly 
backed by the French govern mient ($280million in R&D 
funding and oyer $400 qiillion in governmlent pur^ 
chases). The strong inflow of U.S. technology was a 
condition of Honeyweirs entry into the French public 
sector market. ^ 

The foregoing scenarios are excerpts from twen'ty- 
fiv^ case studies Developing World Industry & 
Technology prepared in five ihduslries — aircraft^ au- 
tomq^ve, computers, consumer electronics and chemi- 
cal engineering. (See Table 1 for complete listingofcase 
studies.) The scdjjjarios cited represent the forefront of a 
trend revealed iffine case material in which U.S. corpo* 
rations haAcp redefined their ''self-interest** such that 
under some circumstances, they now find attractive the 
sale of industrial techtiology to noiicontt'olled foreign 
enterprises* The technology sold, in such cases, is in- 



Table 4 

Industries and Cass Studies 



loiwe 



General Electric— 
SNfeCMA (France) 

General Dynamics-r- 
European 
. Consortium 



sf< Sikonky Helicopters- 
VFW Fokker (Wcst 
Germany) 

Lockheed — * ^ 
Kawasaki (Japan) 

Piper Aircraft— 
Ora^ril) 



Aut^oil 

General Motors — 
PQLMOT (Poland) 

Cumriiins Engine — 
Komatsu (Japan) 

Gamma Auto* — ^ 
Socialist Country 

Swindell-bresSler— 
U.S.S.II. ' 

Bendix*-^ i 
Bosch fWest 
(Germany) 



Computers 

Amdahl-^ 
Fijutsu (Japan) 

Honeywell— « 
CII-HB*(France) 

Control Data— 
ROMrSRL 
(Roumania) 

Singer— " • 
ICL(U.K.) ^ 

Dataproducts— 
Vtdeoton'(Mungary) 
> and Tokyo-Juki 
(Japan) 



Consumer 
Electronics 

General Telephone & 
V Electronics — 
SONELEC (Algeria) 

Sigmarlnstwjments* — 

Nippoii El^ricV 

• . Instruments j^apan) 

Motorola — 
Matsushita (Japan) 

RCA/Coming— 
UNITRA (Poland) 

Fairchiid Camera- 
Kyoto Ceramics^ 
(Japan) , 



ChcnficaJ 
En^ineenng 

UC)P— . 
foreign Auto 
^rms^ 

Sohio— 

Fluor— ' 
.Saudi Arabiia & 
Iran 

Alpha*— 

Worldwide Transfer 

Beta*— 
be<^eloping 
* Countries 




. *The U.S. firms marked with an asterisk were assigned pseudonyms, due to the sensitive nature of the information provided !by their 
ofHcials.' V ■ 
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QT^^singly the most sophisticated and recent generation 
available* afid jt^ release rs often under terms th^t as- 
;surcf a rapid and efficient implantation of an interna* 
ri6nalty cOrhp^^^^ produc t i ye caf>abi]rty . This trend 
represen^ts^ ^ Vadical departure from the traditional 
transfer mtnlef of direct foreign investment and licens- 
ing, in which the technolp^]^ released was generally 
based on **mature" product lines and generally avail- 
able production techniques, v 
dr'our 



T A tmsicTTImisriir^ouf fe^^^ been to 

explbrei ohen conflicting viewpoints and to develop 
isdme liCM insights and^understanding on the ei^^onomic 
impact entertain technology transfers. A cenjlSU objec* 
tive was ^identify the determining factdlrs and condi- 
tions that mfluenced the U.S. corporation's decision to 
enter into the agreement, including the extent and tim- 
ing of the tri^nsfer: We have attempted to trace through, 

"where feasible, the.efTects of such transfers on the 
productive ckpabilit|||p of recipient enterprises, and the 
consequence! for the U.S. > competitive position in 



transplant.' These tens of thousands of elejments fdr 
single industrial product, $uc^ qs a high-speed diesel, 
nieticuloujly accumulated pv4tr^4irac thf ough re> 
searctUMid development, and through trial and error in 
equiprnmt, factory methods, apd the detailed speciflek- 
tipns and procedures developed through prolonged ex- 
perience. This is even more true of the chemical proces- * 
<sing and otherhlgh-techndlogy fields such as computers 
and jet aircraft/ Technology transYer is best eHfected 
through sMstained enterprise-tp-enterprise relation- 
ships, during which time, elements of the techn< 
.package are conveyed to the recipient through the 
vision of the afbrementioned technical data, traillirg 
and demonstration, and through an interactive process 
of ac^usting implanted procedures and equipment oper- 
ation until the desired efid produces, including produc- 
tior^ efficiencies and quality ste^ndards, areilchieved. 

The continuum of technology packageslhay range 
from mere patent and trademark rights to a complete 
turnkey-plus'' plant that includes all of the foregoing. 



imiuii- 



world' markets (and their implicit impact upon levelst. ' Management service contracts stand in the forefront of 



ployment and national in- 



and distributions of U»S. 
come) 

The study also aims at sHjpding more light on what 
meant by the term **technology transfer'' and which 
.modes of transfer (and related conditions and practices) 
lead to the mos,t rapid, prelhature, or otherwise disad- 
vantageous erosion of the firm's proprietary technol- 
ogy. A purposeful effort has beenl!iade to isolate 
technological factors from other operating considera- 
tions,' and to distinguish between relatively innocuous 
transfers qf standardized technology easily available 
from alternative sources and the more advancelj^ or 
sophisticated technology ^hat cannot readily tiv ^bbc. 
tained from other U.S. companies or elsewhere in the 
world. Important distinctions are d^awn between tl 
sale of turnkey plants or process elements and the i 
planting iU)road in the foreign enterprise of technica 
know-how to duplicate ti^e^hnology or to design a^d 
engineer new generations of technology from the base 
^acquired under the licensing arrangement. 

Technology, as used in this study, fjtfers to the pack- 
age of product designs, production and processing 
techniques, and managerial systems that are used to 
manufac)d^ particular industrial p/oduot^ A modern 
truck diesel engine consists of approxim^ely 750 indi- 
vidual parts and requires over 30,pOO^parater steps to 
onvert industrial materials (over 350 different kinds) 
iqto finished components. The technology package 
consiltts of det^led process sheets, materi^s specifica- 
tions, prdcesstng and testing equipment designations, 
and quality control procedures. Together they are a 
re of * 'quantumlitd complexityT^of a technology 



car^ 



highly effective technplogy transfer modes 15 implant 
operative technology — including the trajping of mana-ivK 
gers and technical supervisors — in a rapia and efficient 
wa^. 

An important set of distinctions needs to be drawn 
among ?firrn specific," '*system-specific," and^*gen- 
eraP' technology.^ The first refers to the tried-and- 
tested, practical knowlec)ge that a firm has developed 
over time to produce a iprticular product — with all the 
bits and pieces fitting together and functioning at a ' 
cost-cor#etittve leveh /'System-specific" refers to 
specialized capabilities that a firm may have developed 
over time in such areas as welding techniques (for 
example, to attach the.ftns of a turbo-jet engijne to the 
drive shaft) or canpting techniques for a special alloy (of 
high quality without porosity for the same turbo-jet 
engine). ^'GeneraP' knowledge is the easily obtained, 
nondetailed, information about design and manufactur-* 
ing principles for, say, fractionallidrsepower electrical 
motors. 

Another critical aspect lies in the distinction between 
implanting operational** ([turnkey) technology and 
imparting technical capabilities to duplicate that 
technology v^hich, in some cases, may leact to an.indi- 
gehouscapability to design and engineer industrial sys- 
tems. The Japanese have been particularly successful in 



using., licensing arrangements, as step'pi 
self-sufficient tecnnological capabilities. 



stones to 
hich were 



J 



'For further detaUs on measunngifind quantifyyig this 
and complexity,** see[l, pp. latrSBT/" 
■This is a basic distinctipa^rawn in 15}. 
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V eventually ii^td to develop new generations of intcrna- 
' tionally competitive products, processes, and produc- 
tion systems. Achieving worthwhile results in the latter 
area depends in part upon the sijage of dev^topi!^ of 
the recipient enterprise an J ssuppbrting ind^^trial sec- 
•'"'^%tors. 

: Rasaareh Approach ^ 

Selection of the twenty-five case studies was based on 
se^ral criteria- First, each case study must have iden- 
tified a particular agreement between a%J.S. firm and a 
noncontrolled foreign enterprise, resulting in the trans- 
, ferof proprietary, industrial technology to the foreign 
enterprise. Secondly, our analytical model called for a 
* diversity of corporate considerations, purdiaser . envi- 
ronments and technology packages. We attempted to 
select cases that, collectively, would provide a rep- 
resentative sample of this universe. Our search for suit- 
able case ms^erials was also based on«the experience 
and knowledge of DEWIT associates and consultations 
with other individuals in government and injdustry whp 
are knowledgeable in the sectors researched. In some 
instances, we were able to capitalize on a unique access 
to company information eiyoyed by a casjc writer. Ac- 
cess to and availability of information oh a particular 
agreement were not unimportant considerations in case 
study selection: Of approximately fifty^pos^sibilities for 
case vyrite-ups, 35 per)cent were discarded for lack of 
information and an additional 15 percent rejected on the 
ground that they contained a theme similar to one al- 
ready selected. 

. The subject of international licensing and the transfer 
of techriollpy^ts, in most technblogy-based companies, 
-highly proprietary. Although general policies and 
hypothetical scenarios aire acceptable topics of discus- 
sion, most firms are loat(ie to disclose details of indus- 
triailicensing arrangements: This is true for^varie^^it 
reasons. First, there is a p#yasive feeling^ith'in the 



joint venturesorucquisijjon can be construed^ at t imes, 
as havin^frade restricting overtones and U.S. firhs, 
anxioU5^ avoid any sfruggestion of antitru^ violation, 
wilt be reliTctwif tb^disc^^^^^^ 

The experiences of the case writers varied widely in 
their efforts to obtain from corporate ofllcjals informa- 
tion that related to theil^^nario in question. Some in->^ 
vestigators encoUriterejJ corporate oflTicials who were 
extremely cooperative ancFsensitive to the issuipj i^r^d 
questions we rajs^d in interviews. In a few instances, the 
official articulated a concern that his corporate interest 
in selling a particular technology to a honcontrolled 
foreign enterprise may not be in the best ftU^re^Qf 
the U.S. econonttL Some officials even indicat«;(J|lron- 
cem foV the com^itive position of their own nnh over 
the long term as a result of the sale. Four of the firms 
interviewed were granted anonymity in the case write- 
ups in exchange for their providing sensitive material on 
a particulal^echnology transfer agreement. In those 
cases, apseuuonym is used instead of the real name 6f 
the firm in the case study. In thosecases where relevant 
information was denied by the U.S. party to the agree- 
ment, the case writer had to rely on information ob- 
tained from trade journals, officials in trade associa- 
tions, U.S. gQvemmei^t officials with knowledge of tbe 
agreement, and academicians: Most of the case studies 
are based on a combination of interviews with corpo- 
rate executives and informed noncorporate individuals, 
and readings ii|^iverse publications ranging from con- 
gressi(^al testimony and tr^de association literature to 
a^nnual reports arid business magazines and newspap-' 
ers. In developing iscenarios, the case writer was on 
occasion confronted with the •'Rashamon" phenome- 
non, with different ^ources'bf information on the same, 
set of events each telling a different story. Where dis- 
crepancies did appear among the various sources of 
informatiop, it was left to the case writer's discretion 
aiid judgenient to resolve or explain the difTererige^ \n 
viewpoint. 

A draft copy of each casd study was sent to the 
relevant corporate official (generally the vice president 
for international operations or international licensing 
and:T];^atents) with the request that it be reviewed for 
factual br interpretiye iha^idUracies. We also solicited 
from the officials an y^additional material or information 
they felt bore on the ^ case. Significant differences in 



U.S- business community that recent attention focused 
by various governmental agencies and congressional 
committees on theit overseas activities h^s been exces- 
sive and that the new disclbsyre' requirements reduce 
their flexibility in Overseas operations. SecondlyV^S^ 
eral of the cases of technology transfer selected for 

• $tudy have been highly controversial and have gener- 

j^^med considerable discussion ih government and |abor 
circles auidthepress on Corporate responsibility beyond viewpoint or interpretation are n^d accordingljc^ 
their immediate responsibility to earn returns for the ^ ■ ' ^ • ' '--' ^iif'' ' 

shareholder. Thirdly, in some of the cases, the U.S. The Analytical Model 

finn had entered into an agreement with the p^^ Our analytical model has t>een designed to dAw from 

!^ enterprise! thatt prohibited the release of any inranination the case materials policy implications as ihiy relate to 
' . ; ; related to the.tr^nsfer agreement, with the exception of impact on the U.S. economy. The technology transfers 
O )nnation required by their respective governments. d(q||^nd Upon an interrelated iset of factors consisting of 
E RIC d, finally^ technolo^ transfer that takes the fi - - — - rr- . 




the motivations, ^^e^^^^Qd of 



^•ohnoleorTr^QsjbvclJfffots on U.S. Comp«t1tl%)| 
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and emplbyi^JJ^ 
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technology suppliers (conditioned, (n part, by govern- 
mcqt policies and economic situations); (b) thi astute^- 
nesa* bargaining power and' absorptive, cap^ibiHties of 
nec^icnt Weitiiises (as rdittforced oi" bpnditidned by 
gbi4^i^ni|M and (C) this 

nature, quantum, and complexity of the technology* 
transferred. Each of these elements is described ti\>Ti&t 
follcrws. 

. A summary view of the analytical model appears in 
Tat>le 2. What is actually transferred and the tirhfi^of 
these transfers is a function of the sjjipplier enterprise 
strategies, supplier government policies, purchaser en- 
terprise objectives, and bargaining position as . rein- 
forced or conditioned by purb^aser government 
policies and activities. V 

It was not feasible, nor withirt the scope of this study, 
to trace through the net effect of technology released in 
individual cases. The case material does, however, 
provide insights into the problem and indicate how 



quaittitative research in this area might be pursued. The 
employment consequences of exporting" American 
technology have multiple effectsi as follows: 




increase in U.S. iechi\icttl employment in research, 
ft design, and enginecrilig sei;vJccs (unless yfojfin is done by 
(he U.S. firm's foreign subsidiary), y 

• An increase in employment in the capital ^odds industry 

supplying equipment associated jj^th r^—-* 

technology. ^ 

• A decrease in employmenrfor Americalk' competitors of 
foreign firms wh,o have acquired ^dvanO<d technolo|(y 
and ofe able to idi^lace firms* markety hares. 

• A stimulus of foreign competition that cou la force 
firms to upgrade production facilities and thereby create 
new jobs in capital goods and maintain or expand produc- 
tion jobs, 

• An increase in employment, to the degree that technology 
exports to foreign ecbnomijcs faise per capit^, i^ome 
(particularly in developing countries) and geneme in- 
creased deniand for U.S. exports. 
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' Purchaser 
Enterprise, 
Government 

'I * 

Government policies 
Economic 
Political 
Strategic 

Bargaining power 
Absorptive capabilities 
Alternative sources of 

technology ■ 
Astuteness 
Financial resources 

Enterprise , strategies 
.'Internationally com- 
petitive technology 
ij^ . duplicative and/or innova- 
tive deisign engineering 
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Market entry to export 

exports ' . 

Training of technical 
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Pin Four: 



Foreign 



^•itmtnt and Technology Tranoftri 



The rNt^.eflfect of the above depends upon the relative pose formidable competition in world markcts*(aH ir^ti 




' levels of Job-eroding versus job^generatihg efTeots/nnd 
the response of U'S. industry to .meetinft- >icw 
tcehnpiogicaHfhaHenges in the form of foreign^ompeti- 
lion. It^ also clear that different occupatipns jn the ' 
U.§jt, laDOT force WJII be tiffected by different impacts — 
increased technical and rented high-skill employn^nt 
in technology exporting firms and decline of blue-collar' 
production jobs among U.^. firms competing with 
forejigfvproduction facilities based upon newly acquired 



2. Summary of FIncUngs ^ 

The following is a summary of case material fmdings 
according to the analytical model categories: corporate' 
strategies, technology ptirchaserrs, ^nd the technology 
package. 

Corporate Stratoglea 

Th^ willingness to release proprietary technplogy to 
,ri||^c6n trolled (enterprises has stemmed from a variety 
Or motivations anti conditions. The motivations t:ange 
from acute ^capital shortages (as in the Amdahl-Fujitsu 
: ca&e) to the sale of technology that is noMonger central 
to company business. The shift from equity position 
and managerial control of overseas production facilities 
to management service contracts (GM-POLMOT and 
GfE-SONELEC) is in partdue to the shift in the nature 
of demands for industrial technology by purchasers 
(paiticuliurl^y it\ EBstern Eui^opean countries) and in the 
relative bargaining portion of ro^ource^rich deVelo^ng 
countries^ The shifts arc also diiij tjf a m^or change in 
corporate atUtudfes towards overseas clipital invest- 
ments in iplaM and equipment.? The new trend ha5 
cont|]ibuted to an acceleration of implanted capability 
to noncontroJIe^ foreign enterprises, which may then 



^A^itk^ing number of U.S. finhs have now decided that the risks 
assocrated with capital investments in overseas pfents ^ave become 
too high for realized rates of return/ For Gcne^ N^otors fn 1975 
foreign operations represented 28 percent of total sales but only 15 
percent, C)f. earnings, virtually all of which came from Canada. Asi^e 
from the political. uncertaintjies in a widening area of the world « there 
are the econoitud vicissitudes brought <5n by World inflection, 
exchange-rate reviUuations and recessionary cycles, all of which 
have added to the risks of locking into fixMinvestment%,in a wortdof 
changingi:urcurnstances. These uncertainties havel>een compounded 
by the fragmentation of world; markets resulting from imipdrt substi- 
tution behind tariff barriers and regional trading blocs as a partii^ 
offset to the inefficiencies of protected national economies: Addi- 
tional financial burdens have resulteo from expanded rescaricpt and 
development costs in response to emei^ng denuuids for fuel econ- / 
omy , emission controls, and mcKC stringent i^ety st^uidards. Coupled 
with more exacting demands for model changes and variations uhder 
tnt«;nsified competition on a worldwide basis. 



General Motors-POLMOt andv\mJahl-Fujitsu cases). V. . 
. in ^ases involves the '^'nieasured release of cordt^ 
lechnology/^fnucti d^p^ends upi) 
bargaining positions w the foreign purchaser rblatrve'to 
the U.S. firm, i^t ability ofthe U.S. firm to maintain its 
technoloj^ical Iqad, and to continue to commercj^ze 
that Icad^fFcctiyely in ^rld markets from both me 
corporatie and thl^^j.SJ^vP^omv's Yicwpoihr^We 
other deterniinairt^tors. The sale ofjL^hnol^g^ 
jmpajiy^ buame^$>n^^aW^ 
^ on^^ihfir .U.s/MHin domestic 



.f 



not central to 
tant backiash^^efjl^c 



nd commer- 



and foreign markets; X techriurally strj 
cially aggressive foreign purchaser m'^^eempt third- 
cotyitry markets, or second-generation R&D by the 
foreign enterprise group(s) may result in a new aggre^^^^ 
sive outward. thrust, e.g., Japanesescolor television J|r 
pocket computers, and solid-state tape recorders. U.S. ^ 
firms are particl^Iarly vulnerable* where' they face the 
necessity to accept a foreign affiliate due to the erior- 
* mity of R&D outlay or production tooling requirement 
(GE-SNECMA and^AmdahNFujits&u). Nontariff bar- 
riers to entry or offset purchase requireme^its — typipal 
of the airctrtft industry — are two other conditions that 
undermine the U.S. firm*s bargaining position, particu- 
larly where the foreign enterprise is strongly supported 
by government policies and financial resources (aircraft 
in^ France and Germany and computers in Japan ''and . 
France). - \ > 

The nature of what ^i particular firm is willmg to 
release aiid the timing of the technology itlease depend 
in ittt oh whether the firm considers Itatelf essiffntially a "* 
promciien and marketingr group; as distinct from a.. 

design or construction engineering firm. T^is 
isiinctibn in especially evident in the chemical indus- * 
tries. For exampler a.^onglomerate- enterprise such a$ 
' Ub^^is raidly three.firms in orie. The prodiict firm that • 
"mfffkets aLitomobil^ catalytic converter^ is particulariy 
' wary ^f tWlf^sing productton technology to jiptential 
competitors that can "run** with the acqtiif^ technical 7 
know-how. Their process design coinpany is interested 
in selling newly developed technology as extensively as 
it can* and. reinvesting a portion of its profits in develop^ 
ing new generations of technology. There is little con- 
cern foirthc competitive p||lential of technology pur- y 
chaserSi Tht construction engineering group expertise 



. 'HThe new rnanagefgctiit«service contracts also represen|pk>n$ider- 
able drain of tcchiy^-rnahagerial nianppwer (p c^shore- isites/The 
Business Council on Intemiational Understanding ts discussing con- 
tracts with foiutecTi IJ.S, multinatkmal (itjns to provide orientation 
courses for approximatdy 7«200 technicians whcare to be placed 
abroad in connection withpanagcinent sej^ice contracts for twenty- 
three projects in countries./ j 
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lies Ki^st^rns management and the logistics of fa«t4irid 
efTicient installation and run-in of tuoiKcy prlantl^ 
process technologies embodied in installed equji^h 
are hiack box elements of an overall plant construl^t 
project, and as such are of no proprietary ^conoern.^ 
# A Categorical listing of cases acfcording to corporate 
- strategies for release of technology appears in Table 3. 
The end column lists possible inv>licatjons fbr other 
U.S» firms or the U.S: economy. ' * 

^ technology Purchas^rlii 

'This recent phenom'enon, however, cannot be fuUy 
explained by examining alone the factm and condii- 
tions that motht^^.S. corporations; equally jmpcfr- 
tant, if not morttnrnportant, is the shift in the nature of 
foreign demandKfor technology and in the bargaining 
power of the purchasers. 

At the enterprise level, a basic purpose in purchasing 
technology (ranging from patent rights to turnkey 
plants) Is to gaih time and ultimately to save resources. 
^ NewW acquired techrfolog)^ may be used to modeni^^^ 
"or pmerwise upgrade existing plant and/lridustrial 
>&ciNtie&pr to move into new or improved product lines 
, and to acquire new or improved profjuction o/ materials 
[processing techniques. "Wbm the governmental 
perspective^ Industrial develdpment goals may range 
: from the narrowly economic (to improve productivity 
or to enhance competitiveness in world markets) to 
broader developoiental and political goals (to develop 
decreased dependence or absolute self-reliance in 
••basic'' 01- defepse-oriented i|1dustries). In both in- 
stances, \ there art impgftan|r distinction^ between 
turnkey (operational) technology an^n-depth tilipiing 
and technical iidbnhation ths(t wduld permit a technok 
bgy purchaser td^ duplicate acquiried technology and to 
Jtiino\^£^e beyond that point. ^ ' 

From an analytical viewpoint it is useful to disttq^ 
guish among three distinct recipient environs 
" jstrially aidvance^Nconomies (Japan aiid tVe&tetn 
^pe); socialist countries (the Soviet Union, the 
People's Republic of China, and Eastern Europe), and 
f oil-rich developing countries (Algeria and Venezuela;^ 
and/or those with a reliitiyely julvaiiced industrial base 
(BraziLand Iran). There ^utijl^au^.tantial differences 
among and within these ^oupings in terms of (a) g6v> 
emment policies; bargaining power (ing^prirhs of fi- 
nancial resources, astutenes$.m orchestral^ contract 
negotiations, and apcess to^temative technology 
sources); and (c) technical absorptive cap^lities at the 
^ enterprise level wid aniong supporting qpistriid sec- 
tors* (Sec Table 4.) . . 

It is bflficial pplicy in sevopJ Western European gov- 
ernments and tne iuan^J^overnment^t^^ 
gp^^prise| should ac^uirHklvanced technologies; par 



tiJularly in the fields Qfxbrrt^u^ers. jpt aircraft* In^^ ^ 
certain automotive and etettronic components, in order \. ^ 
[o develop internatjAnally competitive industries. An 
^bcreasfnglyrpopulA ii iudc o f transfw in thesexases if — " 
formation of a joint venlure4>etween Ihfc U.S. firm and 
..the foreign jfirm or consortium of firms in which the 
former provides the technology and the latter, with 
government financing,, provides venture capital and . • 
R&D and production-tooling funds Or the means by .4 
■ wl\ich nontari^barriers to market entry are circum- 
vented or offset requirements met. To the U.S. firm, 
suffering severe capital constraints and fitj^ing itself 
excluded from important markets, these^ah be, ex- 
tremely attractive ternis on which tt) negomtd% joint 
venture. Amdahl-Fujitsu in the computed field and H 
GE-SNEC?MA in jet aircraft are two cases inVt>inti The 
firms in this grouping have demonstrated on numerous 
occasions a high absoiptive capacity anq|(he ability not 
only to duplicate and innovate U.S. industrial technol- ^ 
ogy, but to tommercialize and market the improved " ^ 
iechnology succeiSsfutly. - " , ' * 

The technoldgy transfer agreements with di6 spciali jll 
countries have been state-negotiated and are aimed at 
technological self-sufficiency. This grouping, Poland 
and Romania in particul&i>, have spearheaded the dri v^ 
to negotiate tHe new g<:rneration of technology transfer 
agreemmts, which involve the ^planting of interna-, 
tionaliy competitive technology and prdduct ion. sys- 
tems (Wi-volume, cost efficient, and quality con- 
trolled pTDdticts). This was the case in the General 
Motofs^POLMOT case and in several other transac- 
tions ulth.Eastem European economies inyotVing Con- 
trol Data (computer peripheral), Park Eq^^ 
(heavy eqiijpment a^es); and International Harvested 
(specially designed*1^eavy-duty trailers and chassis)?, 
lliese agreements^ generally inclu<ter^^^(^^ fast and-effi- 
cient enterpri$e-to-enterprise implantatioa^ of produc-^ 
tion capabilities; (b) patent and trademark rights; (c)" . . 
marketing of end-products outside socialist country 
markets to earn the foreign exchan^g|j|eeded to pay for IT 
the acquired technology; ^and (d) sNsmi&timea (as in the : ^ 
General Nrttors-PQLMOT case), the design and engf- 
neering of a new or improvef|pi^oduct line tp conipete in 
world markets. Some U.S. firms have argued, «pc- \ 
ciously or naivcly , that this type of involvement obviates ; 
the purchaser's need to develop hi$ oWi^ production 
syst'enl desigi^ and thereby 4ftcks associated enter- 
prises into a. continuing technologici#dependence. 

The bargaining position of Eastern Euroi^an and ' 
other socialist countries is considerably enhanced by 
the fact that in most cases they are' dealing in 
te chnologies for which there are usually several alterna- * 
tive sources of similar, if not as attractive, technology. . 
lit theGener^>f otors case , if 6m had Uimed down the 
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Part Four: Foreign Investment end Technology Transfer 



deal, Mercedes-Benz (Germany) or (Sweden) 
undoubtedly would have been equally c^petent and 
willing to consummate a similar arrangement. Another 
strong barg%inLng factor is t^at the socialist govern- 
ments are prepared to provide investment, capital and 
pay for design and engineering costs, thus obviating th^ 
need for capital expenditures by the.U.S. firm,^which 
can still earn highly attractive returns on their manage- 
ment and technology assets. 

The^thtrd'grouping of purchasers — the resource-rich 
developing countries — is characterized by articulated 
government policies of rapid jndustrialization'based on 
foreign technology and rapid' growth of industrial 
facilities to process an^ fabricate their raw materials for 
world markets. The Fluor Corporation, a leading U.S. 
chemical engineering company, has $4 biHion inmew 
contracts in Saudi AraBia alone. In other oil-rich coun- 
tries, the demands are for progressive management and 
control of lead sector industrial facilities. In Algeria, the 
agreement between SONELEC and General Telephone 
and Electronics is a case in point. Implicit in the agree- 
ment are motivation^ on the part of the Algerians to lay 
the base for an internationally competitive industry and 
an expanding self*relia|ice to design and engineer future 
generations of production systems adapted to Algeria's 
emerging needs, and industrial capabilities. Two'oth^ 
considerations in contract relations involving the de- 
sign and construction of industrial facilities are: (a) the 
training of technictaps and engiheers^o duplicate and 
innovate, and (b) the progressive involvement and de- 
velopment of domestic capitals goods industries and re- 
lated supplier plants as contributions to overall indus- 
trial growth and development. The resource-rich de- 
veloping countries, ^though they are lo>](^in technolog- 
ical absorptive (Capabilities^ do have the^nancial re- 
sources to purchase in comprehensive packages the 
best technology available'5 

See Tables 5 A and 5B through ^A and 9B for a synop- 
sis of each of the twenty-five case studies. 



Industry Trends 

Policies governing the transfer of .technology to nop-' 
controlled foreign enterprises vary widely among the 
Ifive industries of this study. Corporate decision-majcers 
in their respective industries are motivated by a differ- 
ent set of considerations and confronted with a differ- 
ent set of purchasing environlhents. From these differ- 
ent sets of corporate considerations ^and purchasers 
within each industry have emerged different technology; 
packages and modes ^of transfer and the timing of re- 
lease of uriique ^d proprietary technology. See Talkie 
a synopsis of the industry characteristics and 
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U.S. firmsjn the aircraft industry have been faced in 
recent years with prohibitively high R&D costs for de- 
sign of new generation technology. The development of 
a new airframe or jet engine is perhaps one of the most 
expensive undertakings in modern industrial activity. 
Ifl addition, even if the U.S. firm were capable of 
independently financing the R&D, it finds its access to 
markets in the industrially ^advanced countries slowly 
but surely narrowing through the erection of nontariff 
barriers. Purchasers of advanced U.S. aircraft technol- 
ogy can be characterized by an eagerness to develop 
their industries to internationally competitive levels^ 
high absorptive capabilities, and a position of strong 
financial government backing and financial support.* 

Joint ventures and coproduction arrangements be- 
. tween foreign firms and U.S. firms in the aircraft indusi- 
try meet the needs and aspirations of both parties. ^The 
foreign flrm.provides the U.S. firm with funds to al- 
leviate the financial burden of R&D and production 
tooling as well as the means to circumvent nontarif]^ 
barrier^ <as the foreign status of the U.S. firm is re- 
moved by virtue of the joint venture in the targeted 
market). The U.S. firm jSfovides the foreign partner 
with advanced technolog;^ and management ^stems 
that are the indispensabldiingredient^ for competing in 
'international markets. Th% likelihood that U.S. aircraft 
firms will'in the near future enter into overseas turnkey 
arrangements, as have firms in other industries ^e've 
studied, is slim. Advaficed ai^raft know-how does not 
lend itself as well tp packaging as does, say,' color TV 
iuht technology. But, more important, it appears that 
U.S. firms in th^ industry still perceive themselves as 
production firms and feel that their comparative advan- 
tage lies in production, w4ietlver independently or^n 
partnership with a foreign firm. 

Coproductibn ip the industry will be the trend foi*t.he 
future. In the short term, such agreements will be highly 
advantageous for the U.S. firms, as they will benefit 
from the earnings needed to develop new generations of 
technology and will provide access to markets fromc 
which they might otherwise bcf^ excluded. In addition, 
the U.S. aircraft industry can expect to gain technologi- 
*cal imciyvements from its foreign partners. But, oyer 
4he longltenn, the likely narrowing of the technology 
gap between the U.S. industry- dhd foreign enterprises 
can lead to a buildup 6f potential competition ii;i' world 
markets. / 

Firms in the U.S. computer industry su^er^under 
constraints similar to those present in the aircraft indus- 
try: shortage of capital for expensive R<^D and pro- 
tected foreign markets. In addition, all^Tirms 'in the 
industry, both U.§. and foreign, must cohtend with the 
giant corporation IBM. Due to its competitive strejngth, 
some U.S. coniputer manufacturers^have chosen to 



V 



Alrcraf/lnduitry 

Case 

General Electricr- 
SNE(;MA (France) 



Nature of 
Asreement 



Sophistication 
ofTtchnolojy 



Aliemative Sources ^ 
of Competitive Tech. 
U.S. Foreign 



Tola) \ 
Remuneration 
toU,S,Fiini 



l>rt)jecte(i Impact on 
Other U.S. 
Producers 



lint venture^ to Advance design, inter- Yes 

manufacture jet natbally competitive' 

engines for civilian * 

aircraft ' 



general Dynamics- Coproduction Advane* design and 
European Consortium military aircraft sophisticated manu- 
^ factoring know-how 

. Sikorsky Helicopters- Coproduction for Sophisticated design 
VFW Fokker (West helicopter trans- and manufacturing 

Germany) po/t "know-how , • 

Lockheed- License to manu- Sophisticated naviga^ 

Kawasaki (Japan) factur^ military tion systems and 

■patrol aircraft manufacturing know- 
llow 



Yes 



Yes, Bell, 

others 

<> 

Yes, buf 
-second 
choice 



Piper Aircraft- 
EMBRAER (Brazil) 



V 



License to manu- Moderately so'phisticatet^ Yes, Cessna Yes,other^ Unknown 
facture civilian ' design and production or Beech European , 
passenger aircraft techniques > ' sources ^ 



Possible , Unknown Pre-empt sales in European ' 

Euippe^ » and other world markets 
consprtium' 

todfvelop ' ' 

. "ten-ton" ^ / 

' engine ' • ■ 

Yes Unknown Displaces sales from U.S. 

productioh spurces ^ * 



Probably not Unknown' Displaces iaies from U.S.. 
, ' production sfourcesi 

Probably Mum Probably no displacement 
similar • 
lines in , . 

' United 
Kingdom 



Increased competition in third] 
\ country markets, especially 
African, once Brazilian . 
industry becomes more de- 
veloped 
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Tibli SB 

Aircraft Industry 

Companies 

General Electric- 
SNECMA (France) 



Technology 1 
Tranjfeired 



Cortorale 
Considerations 



• Design and pipdyction of Fear of bdng excluded, 
high technology; ad-' even oj* partial basii, 



vanced design jet engjne 
for civilian aircraft 



Purchaser 
. Environment 

Kecessity toadcept strong 
.foreign partner to obtain 
' internationally competi- 
tive technology 



from lucrative Euro- 
pean market > 

government insists on Strong backing of French 
j"measured release" of government te ack|uire 
core technology , design^nd engineering 
Need to helpw for high 
R&D expenditures 



General pynamics-;- 
Europeaii C^^niohium 



[Production technology for" Sale of technology helps . Insistence by purchaser 
advanced fighter aircraft, amortize huge MD costs government on coproduc- 
Need to maintain technologi- * tion and offset purchase, 
cal lead' to remairiintema- arrangements 
tionallycompetitive 



under coproduction 
arrangement 



Sikorsky Helicopters- 
VfW Fokker(We$t 
Germany) 



■Lockheed- 
Kawasaki (Japan) 



Production technology for U,S, government defence Government interejt in de- 

mediurti transport heli- •{ considerations veloping national industry 

copter Development of future. sup- and offset sales epings, 

. . !j ply of low-cost fom- ^ 

ponents ^ , 

Sharing R&D e^enditures ^ ' 

Productipn technology for, Tichnology sale helped sup-.' Govertlment insistence oSi 
■ military patrol aircraft' port R&D expenditure by , implanting manufacturing 

U.S.firm ttchnology with spread 

. ' effects OB supplier indus- 

tries * . ' 



Piper. Aircraft- * 
EMBRAER (Brazil) 



I 
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Production tech;iology for Need to inaintain technologi- ,.Piper pre-empted from ex- 
light civil aircrafi; assist- cal lead and production ; port by^ft razijian import 
Impetitivepess against 
future Brnilian export 
capabilitiu. 



ance in export ^es 



restrieiions' 
Brazilian government intet^ 
est in developing national 
desigif and production 
lies 



Policy 
Implications' 

Possible erosion of U.S, , 
techiotoilcal lead over 
French firms as a result 
ofinvolveinent of French 
design and production 
engineers 

Question of(<flietherSNECMA 

' can becoipemjyor' innovator 
ani^ significant competitive 
threat to segments^liS, 
industry 4, li* / 

Substanti^iinetcontrirt^ , 
tibn to U.S. balance of - 
, payments, but technology 
transfer may considerably 
enhance competitive posi- 
tion of European industry , 
vis-a-vis U.S, firms 

' Indication purchaser im- 
proving on acquired 
technology and may become 
source of future competition 



No demonstrable loss of 
jobs or U.S. technologi- 
cal lead at time (late 
19S0S) 



Prospect of Brazil becom-i 
ing significant exporter 
of aircraft components 
(following treitd in auto- 



motive exi 



Source: Developini Wdrld l^ustiy andTeohnology, Inc. 
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A 



Automotlyi Industry 



/Ci}e Nature of - (Sophisiicalion 

• • Study . Agrwment ■ \jofTeclinoloiy 

General Motors-'- • ' Coproduction of ' 'Highly com^titive 

POLMOT (Poland) ' commercial' ' front-end 
trucks 



Cummins Engine- 
.Komatsu (Japan) 

t 

Gamma Auto-^- 
Socialist country 



Swlndell-Dressler- 
USSR . ■ 



Bendix- 
Bosch (West 
Germany) 



License to inanu- Highly competitive 

facture and co- front-end technology 
, marketing . 



License to manu- Most sophisticated 
facture auto parts technology available 
for particular products 



Turnkey construe- International competi- 
tion of truck tive facility 
parts foundry 

t 

Cross-licensing of Advance design 
electronic fuel in- product 
jection system 



Aitematilt Sources 
of Competitive Tech. 

U.S., , Foreign 

Yes ' Yes, Europe 
. ,or Japan 



Probably no ' Probably'no 



Yes, two Yes, two 
^ U.S. firms former 
s , European 
licensees of 
Gamma 

Yes, but not Yes, Europe 

"Cadillac** or Japan 
line 

Yes N , Yes 



Total 
Remuneration 
toU.S, Firm 

$50 million in potential 
earnings 

Sales of vehicle com- 
ponents and replace* 
ment parts 

Sharing in RO&E 
costs of new model 

Savings in capital in- 
vestments of up to 
^00 million for new 
line « 

Royalty earnings 

Cummins would have 
had difficulties pro- 
ducing the K engine 

' without Komatsu 



$47 million 

Anticipate future sales 
of equii^ment, tools, 
and .training not 
called for in origi- ^ 
nat contract 

Approximately $50 ^ 
million 

Sale of parts and com- 
ponents 

Licensing fees and 
continuing sharing 
of technology and 
components 



Projected Im* 
pact on Other 
U.S. Producers 

Competition in 
Western European 
truck market and ^ 
possibly imports 
into U.S. 



Engine parts ' 
^ manufacturers 

lose out to . 

Japanese pro- 
^ ducers 

Competition in ' 

Western European* 
» and U.S. markets 



Competition to 
auto parts 
manufacturers 
in Western Europe - 

Competition to 
U.S. engine sales - 
in Western Europe^ 
and possibly 

U.S./ / 



Sme: Develoiuig World Industiy and TeclinMogy, Inc.^ 1976. 



AutOfflOtlviliMluitry 

I V 

\ 

Comiiiniei 

Ckneril Mpton- 
POLMOT (Poland) 



Cujnmins Engine- 
Konutju (Japin) * 



Gamma Auto-r 
Socialist country 



Swindell-Drejjler-. 
USSR 



TKhnoloiy 
Tiinifentd 

Design and production for 
ne^ line of commercial 
trucks to be markeled in- 
ternationally 



i Cononi 
Consident 



ite 

ntioni 



Flirchiier 
Environment. 



1 



Manufacturing technology 
for advance'design diesel 
engine 



^Manufacturing technology 
for latest generation' 
automotive bearings 



Opportunity to earn corpo- 
rate return on Eastern 
European and segment of 
Western European mar- 
kets that would otHerwiie 
respectively be inacces- 
sible or Squire prohib- 
itively high capital 
investment 

Severe coital constraints 
prompted company to 
assign miyor manufac- 
turing responsibilities to 
former Japanese licensee 



Corporatbplan is to develop 
next generation of manu- 
facturing technology that 
will cut costs by 40%, be- 
fore purchaser is ready to 
enter^nd compete in inter- 
national market 



Pdlish government wanted 
training of technicians and 
managers in production de- 
sign operations as well as 
in engineering 

POLMOT wanted rapid place- 
ment of internationally com- 
petitive facility to earn 
foreign exchange 

Komatsu anxious to take on 
m^or manufacturing roles 
for world market 



Purchaser government anxious 
10 obtain most modem and 
up-to-date faeilitv to manu- 
facture auto comWntsto 
intemalionally competi- 
tive standards 



Design' and engineering of 
advanced iroii foundry , 
facility to supply truck 

', manufocturing complex 



1 « 



S-D is a process engineering ' 
arm of the Pullman Cor- , 
porationandiinlike "prod- 
uct" company is not con- 
cerned about future com- 
petition from facilityYout- 
put 



Evidence Soviets interested in 
acqiilring both operative 
(turnkey) and duplicative . 
(design-engineering) capa- ' 
lifies 



Policv 
lmplk»iioni. 

OM putting a (potential 
competitor into busi- 
ness that may displace 

I U.S, truck exports to 
Western Europe and even- 
tually even compete in 
U!S. market with vehicle 
or truck parts 
J ' 

Erosion of U,S,produc- . 
tion jobs yielded to 
Japanese production ' 

' facilities 

U.S, firm shifting invest- 
ment emphasis away from ' 
production and toward 

' marketing and reseAch 

Possible erosion of U,S. 
jobs if purchaser enterprise 
is able.to successfully 
operate facility and 
export at competitive 
prices before Gamma is 
able to commercialize new 
auto part • 

Increase competition for 
U.S. firms in LDC markets 

Contribution to indus- 
trial complex (auto- 
motive),that'may1n 
short time compete in 
international sales of 
original equipment and 
automotive replacement 



2uO 



t 



TaMilKcoqlinued) 



; ■ 



Binilix- 
BoKh (Otrminy) 



I , 



TKknoloiy 
, Truifirrfii 

liccniiniofflecironic 
li\ieclion lyii^in 



\ 



Comnti 
CoMNiriiiom 



PurthiMr 
Bflvlroflintflt 



Neceiiiry lo licenie rh)ni- Oernuu) (irin ible io miiniiin ' 
end lectinoloiy to iironi Hi itctinolo^cil piriiy with 
technicil ptrtncr with Ui. (Irin ttirou|ti croii- 
dominini market poiiiion liceniin|imn|einent. 

in order tp tint return, to Europein into miritet de- 
ivoid pttenl infringement mind iheid of U.S. for 
cliimi, ind to benefit (mm tliii teclinicil innovition 
teclinolo^ exctiinie 



Mcy 
impliciilMi 

Such interchiniei idvmiii- 
eoui to relitivt mirliet 
poiilioni of involved U.S. 
ind German (Irmi, but eo- 
hince competitive poiition 
offoreiin manuficturen 
vii-i-vii other U.S, llrmi 
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i > 



/ 



\ 



Tibli7A> 



' ^ Altcniativc Sources " 



Total 



*;CclMli^irEMctr6nie Industry v 

Sliidy / \ . : ■ ' A^eemmt /' ofTechnok(gy\ ^ 'p. ; ' Foreign ;^ toCSiFinriM ^ 

' GeneriTelepho|ie^ TuAtty cop-' . packagf inctudes ; • M 
■ /andlleC^oics-^' ' structioirpl^s ^ ^ standard te^hnolo^if, ^" 
> SOKELEC (Algeria) • manofacturing * aswellassophisti-" - ;* 



Projected (mpact 
onOtheVU.S.' 
• Prodiicers 



know-how- and cated manulacturinj' ' v 
managerial * kno^-how ^ 



Sigma Instruments-' ' .telicensing ' Fairly spphisljcated ,Yes 
Nippon Electric *' • ' fofelecilronic , technology^ *iliich is i*:* 

IhStnim^ntS * mntrnhnfl nrodiiced' Dv onlv a * 



)roia-. . • • 



Motorol 
^Matsushit&iJ^io) 



control and 

instrumentatiotf rfew firms 
♦ 

Acquisition- * ■Sec()nd generation . Yes 
license to technology, rtioderate - ' 
manufacture • sophistication 

■ /. 



Yes, -French, .$253 million '.•fossiblelossof 

, Britlsltani (including $25 ; oyer?eas market, • 
• Westger-, ' millionfor 'if SONELEC begins 
:■ man "firms ^flapagement ' to export 

■ trainingin , ' i ' 

' ' V Yes! Over $1. million ' Loss of "markets be- 
approxi- 'per^yeat . • ■ cause otNElls sue- , 

■ . world-wide • " * 
Y competitors 

; Yes, but ■ purchase price 
■ Jap^ese unknown . 



, ■ ; , .patented TV 
, ; products 

RCA/Coming;- ' License and 
UNITRA(PoliAd)./: know-how |o 
manufacture 
' • cathode ray 
* ' .', '' tubes 4 

Fairchild Camels- License and 
Kyoto, feromics kno^-howto 
(Jafiai)) ' manufacture 
' , ceramic'semi- 
' . conductors 
* containers, 
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>. morepnce- 
competitive 



cess; agreement be- ; 
ame cojnpetitive ' 
liability tOiSigma 
Reductionof U.S. ' 
^ parts content 
Displaced by Jap- ' 
anese imports 



Moderately ^ophisti- , jfes 
cated manufacturing 
techniques , 



Fairly sophisticated Yes 



-^Yes.espe- ' Over $124 
daily , 'million 



U.S. firm; 
• preferred 

Yes $100,000 



maiiufacturingtech- (Rprnto-^ iFornear. 
nique ' alternatives) alternatiyes) 



No immediate effect 
onU.S.imarkets 



yoto may have/ 
*proyed,to U.S. pro- 
ducers that market 
for containers 
existed, thereby 
spurring R&D effort 



\ 



. .1 



TiMtTB 

CoMinMrElKtraaici'lndiiiti) 



Coinpanies 

aj)|Electronics- 
SOmEC (Algeria). 



i Signia Instruments- 
Nippon Electric 

• Instninients , 

'(Japan) 



Motorola- 
Matsushita (Japan) 



RCA-Coming- \ 
UNITRA (Poland) / 



^ Technology 
* Transfentd 

Tumkey-phis arrange- 
ment providing plants 
construction, manu- 
facturing technology 

^fiilly integrated 
from raw material to 
radio and TV) and 

draining of fiill , 
range of mana^ A 

^nicians . 

Complete access to 
product design and 
manufacturing know- 
how for electronic 

' control & instrument 
tation devices 

TV [Manufacturing / 
plants and patents ' 
sold out to 
Matsushita, 



^Corporate 
' Conliideratioi 




Fairchild Camera> 
Kyoto Ceramics 
(Japan) V > 



/ 

•/ 



Product design, plant 
engineering, manufac^ 
luring know-how, ahd 
. technical training for 
/cathode ray tubes ' - 

/. 
/ 

/Manufacturing kno^- 
/ how for ceramic Semi- 
conductor packages 
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OppoctDnity to i 
iybstptial fefufn ' 
assets 
without capital > 
^ resource commitment 

7 



Maintainl;ontrolled 
release of technology, 

. but Japanese firm 
began td compete with 
U.SJrhs in third* 



Purchaser- 
• Environment'. 

Oil revenues permitted^ 
government to finance 
industrial facility 
, Want sel^sufficient 
^ operational & even- 
tually design engineer- 
ing to compete in world 
' market * 



High absorptive capa^ 
^ .*bility'offoreign ' 
f . partner and supporting 
• i industrial environment 
lidlv ex 



■ - • 

world country, markets ^ * Japaribse market 
U.SJrm decided to ^'^^'^"^'^'^Sain^^ 

some 



phase out its involve- 
ment in consume/ elec-l 
tronics field in face 
of inounting R&D costs 
& intensified competi- 
tion from foreign 
(Japanese) imports 
Acquisition came at 
time when consumer 
demand had fallen off 
in U.S. market 

Financially remunera- 
tive opportunity to 
earn return on techi 
nology asset in othjr 
wise inaccessible 
market 

Fairchild sold off 
technology it con 
sider^periphe^ to 
its core busin/s 



manufacturing know-how 
(less in product dpsign) 
Company abletd(i;[pand 
product lineVorldwide 
andrai^idlypenejrate^ 
U.S. market 



Polish enterprise mter* 7 
'^ested in internationally., 
competitive production^ 
capability t9 supply 
domestic & Eastern 
European market 

Japanese firm acquired 
technology for manu* 
facture and export to 
worid markets, including 

as. 



It 



' ^plications 

'Future competition of 
Ajgeridn source as sup- 
plier of components to. 
Western European market' 
On Ihe ifositjye side, . 
this IS new, generation 
of technical assistance de- 
veloping countries want from 
U.S. firms & this way affords 
samepoliticalleverage 
to 0^. foreign policy x 

High technical absorptive 
capability of foreign 
partner led to rapid'de- 
velopment of international 

. competitor 

U.S. firms lose vigor in 
•responding to import 

challenge 
Impact on U.S^Ioyment 
. minimum becaW Japanese 

firm took over ffiS. plant 




Long-term (lO-yeir) po- 
tential ^or expoi^ of 
cathode'tubes(&TVsets) 
'\, to Western European and • 
LDC marks 



UiS.produnjpn employ- , 
. mentlesstlMiiiihatlt 

would h^v^beeri^ad the 
; technology been fpm- 

mercialized by llf .\firm 



ERIC 



IT* 



.1 



TiblllA 

Conputorlnduiiry 

Clse 

Amdahl- ' » 



Fujitsu ^Jp 



HoneyweB- 
CR-HB (France) 



' ''Control Data- 
ROM-SRMRooniania) 



NatUK of ' 
Agreenent 

License to 
\|iaiiufacture 
advanced ■ 
generation of 
peripheral, 
equipment 



License to 
manufacture 
advance, 
design com- 
pute^ 

Joint venture^ 
to^nianufac* 
ture computer 
peripherals 



'V V 

If. 

< ' ^phisticati( 



sopflisucauon \ . 
of Technology \j U.S, 

Highly sophisticated, No 
intbniationally com- 
petijlve 



Alternative Soofces 
of Competitive Tech. '. 

Foreign 



Highly sophisticated, 
idtemationally com- 
petitive 



Yes 



Moderately'sophistica- Yes 
' ted, second generation 
design i,: 




jer- 
ICL(U.K.) 



Dataproducts- 
Videoton (Hungary) 
Tolfyo-Juki (Japan) 



Acquisition by , 
ICL of Singer's 
International 
Business Machines 
DiVjsion 

Manufacturing ; . 



Moderately sophistica- Yes 
ted, second genecation 



Li(i^enseto \ Moderately sophisti- '^^ Y|s 

manufocture ^ cat^d» second orthird I. 

' computer generation'design 
peripherals 
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ERLC - \ 



Total 
Remuneration 
toU.S.Firra 



Pivgited Impact 
V on Other U.S. 
' Producers - 



Becaifse of agree* Probable displace; 

ment, Amdahl was menl of coamuter 

able to employ sales l;y IBM^d 

large-scale inte* < others in European 
grated circuitry • ' and other world 

in the logic of ' markets. Also loss 

its computers, , of parts ms(nufacture 

thereby surpass- for U.S. market ' 

ingjjBM ; * ' 

Venture capital » ^ 

/ Possible displace* 

' I ment of U.S. com- 
puter sales in 



Yes, but ^ ^ Almost 

'Second ; lioni^venue 

cho|ce from operatior 

■ \ 



Yes,l^t 
second 
choice 




Yes 



Yes 



Access 'to French ^ 
public secior 
mark?t ' 
■Access to low* " 
cost labor/ . 
Guaranteed pi;^- 
tax profit of 10 . 
' percent on ROM' 
Control Data's 
operations ^ . 
Increased entry. 
\into Roumanian 

lii^ket ^ 
Singer relieved 
itself of un- 
profitable 
operation 



Export of 
components 

Fees and royal- 
ties paid 



. Europe and else- 
.where 

Possible displace- ; 
ment of U.S. ' ^ 
subsidiary sales 
in Europesdi markets ^ 



Loss of component 
exports to European 
markets' ^ 



Some displacement 
of previous U.S. 
exports t) these 

, countries 



tiMl8B 

CMDpiltorlwl|iitr]f 

' i' ■ 

' CooiNmet 

Amdahl- , 
FqjiUu (Japan), 



Honeywell- 
ai-HB (France). 



Control Daia- 
ROM-SRL(Rounaoia)/ 



Singer- 
ICL(U.K.) 



litaproducts- / 
Videoton (Hungary)! 
Tokyo-Juld' (Japan) 



Technoloiy 
Tnasfcrrcd , , 

Manufacturing techr 
noiogy(&radvaflN 
generation peri* ' 
pheral equipment 
used in conjunction j 
with IBM computers 



Corporate 



Inabili^ obtain 
venUm capital in U.S. 
market led to associ- ' 
ation with Japanese 
firm 



,1 



Purchaser 
Envjrouneot 

Japanese' firm apous 
' to obtain inter- 



i 

Policy 



A' 



Manufacturing tech& Sole means of obtain- / 
nology and compuV. Jng'access to French 
- design inherited from market 
acquisition of (jE (V.Guaranteed sales'to 
computer division | Frcnclvtovenunent and 
p 'heavy R&D support 
" 1 , for technical develop- 
ment • 

Access to Eastern 

European market ' 
Low>cost procurement 
sbiu-ce for components 
exported to Western 
Euro||e ' 

U.S. firm unable to 
compete in this pro- 
duct line; decided 
to divest marginal, 
earning product groups 



tive technology to 

compete in Japanese 

and other world 
' markeis. , 
Strong backing of. ■ 

Japanese government . 
RipiaBl backing of . \y 

French govermnent to i \ 

develop French (om- 

puter industry to 



'Acquisition of. U.i tech- 
nolc^y enhanced Japanese 
competitive positionsj'n 
Japan and Europe and pro- 
vided technology for 
future penetration of U.S. 
market \ 

technology agreement, 
permits displacement of 
certain U.S. computer 
product exports 



Manufacturing tech- 
nology for computer . 
peripherals' 



IBM position 
Anxious to obtain ad- 
■Vanced generation of 
U.S. technology 

Roumanian government 
interested in coprp- ^ 



Manufacturing Kch- 
^Uj nology for snail 
' W business computers 

' Manufacturing tech- , 
nology'for computer 
peripherals (lipe ' 
printers) ' 



that upgrade tethno-, 
logical capabilitfes 
and earn foreign ex- 
,^ chSige for economy 
UK firm ankious to up- 
grade its competitive 
position through ac- 
quisition of comple- 
' mentary product line 

ReLied core tech- . ' JJ^ foreign firms 

flwgy on patented' "^satisfied with lagged 

"hammers" for line dependence arrangement > 

^ printer and maintain ' ^ 



Components procured in 
Roumania Obviates pro- 
duction requirement in 
U.S, , ' . 

\. 

Competitive position of 
foreign firms enhanced 

• over other U.S. firms 
remaining in industry 

4 

N'one ^ 



Soict 
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ChifflKilEflglhNrif Induitry 



Study • 

UOP- 
ForeiinButo 
firms 



Natuit'of 

License to 

install' 

catalytic 

converters 
) on autos for 

exporf • ' 

LicensC'and 
process know- 

I how for ' 
production of 
licrylonitrile 



, Sophistication 
of^echnology { U.S. 



Apjilication know-how 
converters 



Alternative Sources 
ofCoflipetitiveTech. 

' Foreign 
Yes 



Yes 



' SoDhisticated process 
logic and catalytic 
equipment 



Yes 



Fluor- 
Saudi Arabia 
^ndlran' ^ 



6Jsi 



Worldwide Trans- 

Bete- 
I)eveloping 
countries 



construction 
of turnkey 

. plants; process 
licensing 
and manage- 
mentjtraining . 

Tumkey-plu» 

Turnkcy^plus 



Varying degree of so- 
phistication in pro- 
cess lo^c and 
equipment 



Varying degree of 
sophisticati6n-high 

in I 



Yes 



Yes 



logic and 
"core'* Equipment 

Sophistication 
, in management 
of construction 
ipi^jects 



Yes 



Smt: Developing World Industry and Technology, Inc., 1976. 



Total Roiected Impact 

Remuneiktion ^ on Other U.$. 
tea's. Firm Producers, 

Unknown ^ ; Some possibility 
of future import 
competition 



Yes 



Yes 



$8 million pay- Little immediate 
ijient • ' impact; however.V 
' f Chinese IHay becoife 

competitivrjp . j 
y world markitsjor 
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Tibbtt 

ChMflei^EiiginMrlng lllduitry 



\ 4.' 

' Cqgipanies 

UOP- , . 
Foreign auto firms 

with U.S, export 

flurkets 



L. 



Sohio- ' . 
People's Republic 
of China 



Fluor- 
Iran and Saudi 
Arabia 



' Technoloiy 
^ Tnnsfentd 

Catalysts and catalyst 
^ containers for cata-^ 
lytic converters 




Corponte Purchiser , 

Considerifions : . Environment 



Process technology 
for syntllelic fiber 
feedstock (acrylo- 
nitrile). Through 
Japanese engineer- 
ing intermediary 

' includes plant en* 
gineering and 
training of 
engineering per* i 
sonnel 

Engineering and con- . 
stniction4)f chemical 
arid petroleum pro 
cessing facilities, 
with a strong emphasis 
on efficient and rapid 
installation. (Saudi 
Arabia: a natural gas 

, collection and pro- 
cessing plant; Iran: 

' a series of refin- 
eries) 



Process company (tKij^ses 
on the development and 
sale of successive gen* 
^rations of innovative 

^ technology; product 
firm, the Automotive 
Division, retains coa- ^ * 
trolover technology & 
nanufacture & returns 
profit factor to com-^ 
pany for each unit 
sold ' 

Acting here as a pro-; 
cess enginqiBrihglinn 
(as distinct from 
proilljct firm with con* * 
cern over world fiittjre 
market shafes), prime 
consideration is maxi- 
mizing revenues from 4 
technical innovation 



Process and plant en- 
' gineering firings basic 
interest in maximizing 
returns from sale of* 
design and engineering 
services anywhere in 
the world (Over half 
: of $10 billion in con- 
tracts now overseas). 
In order Jo maintain 
comnifrcial & techno- 
logical lead in world, 
firm must improve its 
cost competitiveness by 
constantly upgrading its 
efficiency in project . 
management / 



Foreign auto makers with 
U.S. export markets com- 
pelled by law to install 
emission contrdi de- 
vices to maintain mar- 
ket share 



Policy. . 
Implicatiens • 

Production jobs and * 
) income retained in 
U.S. as result of 
UOFs automotive 
division's manage- 
ment of technology 
assets 



PRC anxious to acquire 
uftto^ate operative 

Jecuology with .export 
poteAdalandatthe 
si^me time lay base for V 
adaptive engineering 
of related families of 
chemical facilities 



Saudi Ai^bia anxious to 
'expand its domestic, 
processing.ofoil and 
natural gas resources 
Strong drive in Iran 
; to develop Ipcal ex-^ 
periise in project 
management 



/I 



Proliferation of ad* 
vanced process 
design in synthetic 
fiber field, when 
linked to textile & / , 
clothing fabricating 
industries in Far 
East, pose further 
threat to U.S. exports 
in this area 

U.S. employment gen- « 
erated among design and 
engineering firms and 

. among related capital 
goocis industries, but. ' 
long-term employment 
effect on prodiictioh 
workers in petrochem* 
icals likely to be 
undermined 
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Developini 
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. Tic>mo|y 

Jnufcfltd 

Complete turnkey > 
plinti, includini < 
tnioiogofopention- 
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ene procetiin|. 

Pvticultfly Ktive in 
ttliing idvinced pro- 
cetidesifniror 
ethyleoe^uction " 



Genenl contractor in . 
petrochenucali, non- 
fcrrotti metals and 
minerals, mijiing, and 
pharmaceuticals' 
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QxporiK 
ContidtntloM 

Retains core technolO|/ 
ofipedalNdesiinc?' 
equipnevthatitiup" 
pliet, rather than re- 
leaiing manufacturini 
specilkationi. The 
same applies to certain 
ilesi^logic that it 
dojes not share with 
clients 



Unique and proprietary 
dpability in pject 
manaiement systems; 
utilizes process tech- 
nology supplied by 
others. Relies on 
foreign subsidiary's 
engineers obtainable at 
much lower costs 



Plirchaicr 
/ Eavirottnent 

JapaneM laws prohib- \ 
itd Uii. flrmiirom 1 
practicing in Japan. / 
JajwKKpiWhaten^ 
prepared to pafhlgh 
price for fiill sets \ I 

of technical dataeir 
bodied in equpiAn 
drawings, procesiflbw 
sheets, plant layouts, ^ 
and operating instruc- '* 
.tions J 

LDC (Chile) intcKSted 
in deveMing.plant|, 
engineerii||techninl 
.personnel4-whichBeta 
acconlUap to fullest 
degree possible 



PDlky 
Inplicaijon 

,The transfer of en- 
gineering and design 
capabiities to Ja(Nui 
hufielped-developa 

£competitor m the 
triag, capital 
, and end product 
industries serving world 
maricets-partly offset , 
by improved technology 
resulting froln RAD efforts 

. U.S, firm pro\|ides phased- 

ini 



ties for newly indus- 
tridiung nations,,with 
little probability of 
imparting capabilities 
that will compete with 
^U.S. industries ' 
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TabtolO 



Ov«rvi«w: Industry Trandt and Economic Implications 



industiy Characteristics 
V . and Trends 

Aircraft 

^High Rib and production-tooling costs 
and nontarifr barriers forcing U^S. 
Arms to share new aircraft design ' '^ v 
ftinctions and to enter into cbprt>- 
'duction agreements to reduce burden- 
some capital outlays for component \ 
production and obtain means to 
market entry. - 

Automotive ^ 

^mergence of managemefit service con- 
' tracts in lieu of equity investment 
as a result of diminishing access to 
^ world markets coupled with heightened 
^f^Tikl(8^ foreign capital investment 
dnd reinforced by the^nh^ced bar- 
gaining power of socfialist and other 
developing countries. 
Computers ^ 
' Mounting RAD costs to develop new) 
generations of products^JhcL^dearth pli 
venture capitfd (particularly for / 
smaller U.S. firms), and intensified 
^foreign competition JiaviMS^rced some 
firms to withdraw from market and sell ' 
rc^dual technology to foreign firms 
ojPelease advanced technology to 
foreign enterprises in return for 
capital finding. 
Consumer Electronks 

Increased foreigJ^ompetition coupled 
with relative narrowing returns force 
multiproduct companies to phase out 
certain product lines and seir off 
technolo^, and foreign firms with 
aggressive commercial expansion capa- 
^ bilities to take over competitive 
technology. 

Management service contracts to oil* 
rich developing countries and social- 
4^ ist (state capitalism) countries a } 
lucrative source of income to U.S. 
corpora^tions Vithout capital invest- 
ment. 

Chemical Engineering 
Industry fiirthest advanced in firms 
that specialize in process design and 
plant engineering and construction 
' for foreign (and U.S.) enterprises 
These ''design engineering'* companies 
ha)i^e distinctive ''product** coniponi^s 
' with interests in maintaining mar- 
ket shares, (See also Swindell- 
Dressl$r-USSR) 



Leitmotif Cases 
OE— SNECMA (France) 

General Dynamics — 
European Consortium 

Sikorsky Helicop-' 
ters— VFW (West 
Germany) 



Genicral Motors— 
POLMOT (Poland) 

Cummins Engine — 
Komatsu (Japan) 

Gamma Auto — 
Socialist country 



Amdahl— ^Fujitsu 
(Japan) 

Honeywell— CII/HB 
(Francc?r 



Motorola- 
(Japan) 



-Matsushita 



Sigma instruments— 
Nippon.Electrpnic 
Investnients (Japan) 

General Telephone 
and Electronics — 
SONELEC (Algeria) 



RCA/Coming- 
(Poland) 



-UNITRA 



Alpha— Worldwide 

Fluor — Saudi Arabia 

and Iran 
U.O.P,— Japan 

Sohio— PRC 



;ERIC 
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Economic Implications 

(t) Narrowing of technology 
gap dan4(pad to buildup 
of poti^ntial competition 
in world markets. 



See (1) ^ 

(2) Shift jf(g emphasis from in- 
vestments in productions ■ 
facilities to marketing and 
R&D companies. 



Seed) 

(3) Inability to obtain risk 
capital in U.S. gives 
foreign enterprise access 
to U.S. technology. 



See (1) ^ 

(4) fiighly effective management 
service contracts aimed at 
internationally competitive 
enterprises help develop 
future coinpetitors in tradi- y 
tiioinal product lines. 



See (1) 

(5)' U.S. firms benefit from 
saJe of engineering skills/ 
and capital equipiMjit, but 
force competition n^om 
petrochemical plants now 
proliferating in oil-rich 
countries including follow-on 
industries (from synthetic 
fibers to textiles). 
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withdraw from the business^altogether -General Elec- 
tric in 1?70^CA in 197l/and Xerox in 1975. Other 
firms have opted to compete with IBM solely in the 
production of special-purpose computers or computer 
peripheral devices. 

To overcome thesjfob^cles, firms in the U.S. com- 
puter industry have taken measures similar to those 
taken by U.S. aircraft firms. In exchange for access to 
foreign markets and an infusion of foreign government 
funds for developing new generations of technology, 
the U.S. computer firm is prepared lo share its know- 
how. Small, new computer firms, such as the Amdahl 
Corporation, find su&h arrangements papricularly com- 
pelling during recurring periods of venture capital short- 

- ages in the United States. U.S. Arms that have earned 
diminishing returns on their computer assets, and opted 
to sfll out altogether, have found a scarcity of interested 
U.S. firms and have been forced to sell their operations 
to foreign enterprises, jthefVeby enhancing their (the lat- . 
ter's) competitive position vis-a*vi$ the U*S. industry. 
Most of the purchasers of U.S/^mputer technology, 
whether they have acquired it tnroiiglva joint venture or 
acquisition, are both highly absorptive slhd intent on 
becoming intematidnally competitive.^ 

The trend of the future in the American aiutomotive 
industry seems to be toward aniricreased incidence of 
management service contracts in lieu df equity invest- 

^ment. Ttiis phenomenon is the result of diminishing 
access tp world ^arkets combined with heightened 
risks of foreign coital investment. In many countries, 

4)roduct take-^bff ks payment for technology and man- 
ilgement serviced is becoming one of the few ways to 
remit earnings. These considerations are reinforced by 
an enhanced bargaining position of socialist and other 
developing countries. Expanding capital requirements 

Jo fiiaintain growth and market shares forced some U.S. 
automotive firms to rethink where their comparative 
kdvantage liesm Cummins Engine Co., for example, lon^ 
a leading manufacturer of high-speed diesel engines, 
has elected to share a significant portion of the produc- 
tion function for its itewest generation diesel engine 



' *An analogous set of conditions and consequences have occurred 
in the>nuclear reactor industry. Fac^ with high R&D costs to de- 
velop iibcleieu' readjjpr technology for commercial use and with domes- 
tic demsund faUing short of anticipations, U.S. firms have sought to 
amortize investments through licensing arrangements abroad , which , 
in' turn, has led to a proliferation of nuclear reactor technology. 
Germany, France, and Japan now compete with the U.S. industry as 
technology suppliers. The woridwide energy crisis, triggered by the 
rise in petroleum prices, has intensified the demand for nuclear tech- 
Odogybydevelopingcountries -T-Argeiitina, Brazil, India, Pakistan, 
and Iran in partioilar — and countries lilke Germany are prepared to 
'trade technology on processing nuclear materials and the design and 
«dnstniction of nuclear plants for access td uranium and other fission- 
able ores and the vast amount of hydroelecuic power needed to 
O ess nuclear power plant feeder stocks. (See [3].) ^ 



with its former Japanese licensee, rather than to pro- 
duce the entire engine in its U.S. facilities. Other U.S. 
firms, as well, are shifting emphasis fronr^vestment in 
production facilitieal to marketing and 'R&D. The 
never-ending struggl^y the U.S. automotive industry 
to design production systems for a high-wage labor 
force in competition with low-wage ej^nomies with 
high productivity potential is another. Impbi^ 
contributing to this new phenomenon.' While ttys ti^nd 
can be expected to be remunerative in the short run to 
both the U.S. firm involved and the U.S. capital goods 
industry employed to equip the new facilities overseas, 
it may result in the long run in an erosion of U .S. -based 
automotive production, increased foreign competition 
in world markets, and a consequent loss in blue-collar 
jobs and intome. 

The U.S. consumer electrohics industry has experi- 
enced a severe erosion of its world market share over 
the past decade — in large^part due to aggressive and 
innovative Japanese competition — coupled with a rel- 
ative narrowing of retuilis. Many multiproduct firms in 
the industry h^ve, as a result, been forced to phase out 
certain prbduct lines and sell off their technology. 
Foreign purchasers with the combination df high tech- 
nical absorptive, and aggressive commercial expansion 
capabilities have beetf able to adapt ilciquired technol- 
ogy and ii| some cass to shift segments of production to 
lower wage areas, the^y posing strong competitionsto 
other U.S. firms that remain in the industry. 

Other active purchasing groups of U.S. electronics 
technology have been socialist economies and oil-rich 
developing countries. These two groups have been suc- 
cessful in negotiating highly effective management ser- 
vice ^ontr^ts atmed at developing internationally 
competitive enterprises. U.S. firihs in the consumer 
electronics industry may face competition in traditional 
product lines in their export markets for component^ 
once these turnkey operations come on-stream. 

The chemical engineering industry , for some decades 
now, has been in the business of commercializing 
technology, whether jt is embodied in a special process 
for deriving ethylene frorp petroleum or embodied in a 
computerized schedule foi* Engineering and construct- 
ing the ethylene facility. Chemical engineering firms 
have rarely gone through the evolutionary phases in 
their overseas operations that product-ol4ented indus- 
tries have followed: beginning with export and then 
direct investment to serve protected local markets, fol- 
lowed by liqensing to foreign af!iliaters, and finally, es- 
tablishing production facilities overseas for export to 
third-country markets or back to the U.S. market. All of 
these stages had in common a need on the part of the 
product firm to retain its technology under parent cor- 
poration control, because a return was earned only 
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when the pnKluct. based oh that technology » was com- 
mercialized in the marketplace. The chemical engineer- 
ing firm, however, earns a return on its technological 
assets only when it commercializes its technology, aiid, 
therefore, seeks to sell newly developed technology as 
rapidly and extensively as it caij and to reinvest a por- 
tion of its profits in further R&D. There is little concern 



provide foreign enterprises a variety of other forms of 
suppbrt, rangiilg from the subsidization of bidding costs 
for oS'erseas contracts and cost overruns of overseas 
jobs \p the collection-^of commercial intelligence in 
foreigi countries and its dissemination to the private 
sector.1 

2. Tue new enterprise-to-enterprise arrangeitients 



for the cortbetitivc potential of technology purchasers, for transferring late generation technology and produc 

The U.S. chemical engineering imfastry has always tion techniques are designed to contribute to rapid and 

had a broad international ouUcKJf^ Iq recent years, extensive implanting of operative technology to enter- 

however, its share of business conduclifd overseas has prises and economies with even modest absorptive 

increased significantly. This has been due, in large part, capabiliUes. Ihc release of proprietary technology is 
to a slack in new construction and expansion of th^'^^'^^particularlydisWbiDg in a world of intensified com 

domestic petroleum and pijtrochcmical industry and the tion from astute and aggressive enterprises of indus- 



new purchasing^ppwer and desire for sophisticated in- 
dHStrial projects in.rcsource-rtch developing countries 
and the socialist economies. Firms in the industry ag- 
gressively compete for and cultivate new markets 
abroad. Many engineering firms have established over- 
seas affiliates in order to be able to bid more eflFectively^ 
on construction contracts. Despite the employment and 
income gains td be made from this vast market in the 
process of setting up these plants, the end result will be 
the proliferation of internationally competitive produc- 
tion capabilities in what have been U .S. export markets 
for commodities such as synthetic rubber and textiles, 
plastics, and petrochemical feedstocks. 

Major Rndings - 

The following three dimensions of international trans- 
ifers of industrial technology arc among our most salient 
findings based on case materials. They firmly challenge 
the viewpoint that decisions made by U.S. corporations 
in their own self-interest regarding the sale of industrial 
technolCAy coincide with and protect the interests of 
the U.S.ACoonomy. 

1. The role played by the governments of the foreign 
purchasers of U.S. technology has greatly expanded, 
thereby lending increased bargaining leverage to the 
purchasing enterprise in negotiations with American 
c6rporations. This role assumes several forms: the 
erection of nontariflf barriers (Honeywell*s m^ority- 
owned French subsidiary was denied sales to the 
French govemmerit until it merged in a mmority posi- 

id tanff barriers 



trially advanced countries. In addition, enteiprises in 
industrially advanced countries have become alterna- 
tive supffl^ of first-class, operative technology — a 
result, in part, of the prolifei^tion of design and man- 
ufacturing capabilities by U.S. firms. We found that in 
at least twenty of the twenty-five case studies, an 
equally competitive 'technology was available fi'om 
foreign enterprises. This has had a bandwagon effect on 
U.S. firms that now argue if they do not provide the 
technology, someone else will. 

The impetus to rcsj^ease design and manufacturing 
technology to socialist countries is further reinforced 
by the U.S. policy of detente. Ii) the ^e of Eastern 
European econdmies, it is contended that technological 
support leading to internationally competitive industry 
helps to weaken the' political ' dependence on the 
^SSR. An even stronger argument is put forth re- 
garding the People's Republic of China, where the ab- 
sorption of advanced technology is viewed as a coun- 
tervailing force to Soviet power. 

3. TJie foregoing observations provide new and re- 
vealing insights on product cycle theory. It is no longer 
merely mature products and standardized technologies 
that are moving abroad. Certain U.S. firms, for the 
various reasons outlined, n^w feel compelled to release 
to foreign enterprises their most recently/developed 
technology (in terms of jproduct designs, process en- 
gineering, and production systems). In some instances, 
the "product'Vhas become the implatiting of desiign and 
engineering ci^abilities that are the spawning grounds 
of future industrial.competitors. 



tion with ^nch computer firm CII) 
(the Brazilian government raised tarir^on ijnports of 
aircraft products ah«ady under productiOTih t^^ 
try from 7 to 50 percent in 1974); acting as the purchaser 
through state trading companies (the ^practice in aUl 
commercial negotiations in socialist ecotionues); and 

the provision of generous R&D subsides to national « , ^ ^ 

^ enterprises (in 1971 SNECMA, the French aircraft en- tracts, coupled with evolving corporate ^crcepttons for 
Tine manufacturer, received $200 million in public maximizing returns on technology assets, may result m 
ERiCV^^* for civilian engine development). Governments afiirthererosion of U.S. production jobs in key mdus- 



Implications for the U.S. Economy 

Based on our analysis of the.case-studi^, we have 
identified the foUowing six^ets of implications for tiie 
U.S. economy. \ * 

1. The new generation of management service con- 
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tries 



iUchV&s auromptive, lurcraft; consumer elcc 
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tronics, and chemicals. Design engineering and capital 
equipment industries will benefit from the first-round 
effects of foreign plant construction; but xyhere the 
transifers result in intifaiationally competitive facilities 
and as.the plant capacitieis proliferate, U.S. production 
and employment could be threatened. 



5. The proliferation of iotemationaJI^^^^ 
industrial technology to Japan, Western Europe/ and 
socialist economies may be weakening the bargaining 
position of . U.S. firms as suppliers of technology to 
newly industrializing countries andvm trade negotia- 
tions with these countries. Japm has become a 
techi!61ogical intermediary for m£my countries of the 



2. These, technological displacements could prove developing wprld, having absorbed and ada{)ted seg 



particularly troublesoipe: (a) under adverse domestic 
economic coniditlons (low ^^th. rate, high m- 
employment, inflation, declining productivity, :and 
tialance-of-payment difficulties); (b) in the absence of 
substantial improvement in labor market acUustment 
mechanisms (to relocate ahd retrain displaced produc- 
tion workers); and (c) in an economy where technology 
ically dynamic industries (or services>.are not expand- 
ing at a rate 'sufficient to absorb labor displacement 
from declining industrial sectors. The shift fiit>m the lo\y 
skill range of production jobs to higher skill technical 
support requirentent^ poses additional manpower ad* 
justment problems, w . *' - 

3. A permissive, posture in the release of front-end 

technology to commercially astute an^ aggressive^ narrowed, U.S. enterprises 
foreign enterprises cari prove to have especially damage U.S. -manufactured goods, en 
ing consequence»/f6t^ other l/.S. producers in that in- capital equipment. In a^^IISn^n^ 
dustry . Not only can there be anticipated an erosion^ which developing countries take ai i expanding sj^are in 
the U.^Aiarket share in newly developing regions/ the international division of labqt for manu^iired 

also in this most induRtriAllv »Hvnnr#^H Avrinrt marlr^tQ orkTkHc fK* f Jw%it^A C*Af .vlll ^i.sW'«^ 



ments of U.S. technology. The socialist countries may 
follow suit in time, depending on the volume of transfers 
and the efficiency c^f imblantation. These trends in the 
world economy add to the continuing necessity for U.S. 
industry to maintain t'echnologicai leads through in- 
vestments in R&D and the commercializing of technical 
innovation within the U.S. produaion* system (as dis- 
tinct from the tendem:y to move abroad as it becomes 
difficult ^ maintain production competitiveness in the 
U.S* economy). ^ 

6. TechrfolQgical partnerships with industrial enter- 
prises in developing countries (such as Algeria' and 
Brazil) could be mutually beneficial. Until such time as 
the technology and managerial gaps are considerably 

continue to export 
fering services, and 
world economy, in 



also in the most industrially advanced export markets 
The Amdahl*Fiqitsu joint venture is an excellent case in 
point. It has been estimated that the infusion of Am- 
> dahl's technology has allowed Fujitsu to close approx- 
imditel^ a three-to-five year technological gap between 
it and the U-S. industry. By 1970, the Amdahl-Fujitsu 
joint venture can sell a sufiBciently large number of ISO 
systems in North America, Western Europe and Japan 
to displace more than $500 million in revenue to IB$f . 
Furthermore, Fujitsu is now negotiating with several 
German comput^ firms to establish joint ventures to 
enter European irai>kets. ^ 

4. There is some evidence that U^. firms are en- 
countering increasing dif^culties in a^fusting to techni 



goods, the United States will continue to shih to the 
capital-intensive range of manufacturing, relinquishing 
the more labor-intensive segments of production to 
lo\9er-wage countries. These shifts, hpwever, place an 
added burden on U.S. labor market a4justment 
mechanisms. 

. A final note of caution may be in order. The evidence 
presented in the case materia is an early warning^ of 
what may prove to be emerging trends in the interna-, 
tional economy — an enlai^ed mobility of technology 
in international tfade, the importance of technological 
diffusion in changing patterns of coinparatiye ^van- 
tsige, and theintensified competition among suppliei^ of 



cal change and are consideriug the marketing of their technology. If these trends materialize- and they prove 

technology as an alteniative to aggressively engioi^er- to be of significant proportions, it may mean an inten- 

ing for competitive production in the high-wage U.S. sified set ofproblems for the U.S. economy in adUusting 

economy. In the Cummins Engine-Komatsu case, the to these international shifts in comparative advantage, 

corporate decision was to allocate nugor manufacturing The emphasis in the analysis has been upon the ideqtifi- 

respoilsibility fpr its most advanced engine line to a catiohoffactic^rs add trends thatW/J prove harmful to 

strong, successful J^painese firm (formerly, a licensee), the U.S. economy. Whether ^r not J^hese factors and 

because the faltering proficiency of production in the trends do prove harmful, on balance , dtpftnds upon 

Unit^ States and tbb cyclical di£Sculty of raising ex- offsetting factors and restk>nse mechanisms within in- 

pansipn capital in flie United States. The dearth^.of dividual firms and other impacted* f^^Ip^llsewhere in 

venture capital was adeterminant factor in the substan- the economy. For example, the eamin^ g^erated by 

tial^Iease of fironl|-end technology in the Amdahl- technology sales could result in new a^mm« competi- 

FRtr*^*** ' tivc industry, and the newly industrialized nations tha^^ 
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ijciiefit frot^ technology could ex- 

pand .demand for lL$«-ekports. 

To assess the nj^teffect of the economic forces at play 
would require sector and general equilibrium analysis, 
which is well beyond the scope of this study. >ye have, 
therefore, stopped short of deflnitive policy recom- 
mendations. Even if the individual events cited in the 
cases proved to be significant trends within the econ- 
omy, there is basic disagreement aihong economists on 
(intervention mechanisms, and indeed whether on bal* 
^ance any intervention in the long run can prove benefi- 
cial (see, for example [6]). 



Comment 



T. Norman Van Cott 
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In Jack Barahson's view, technology ti|msfers by U.S. 
firms may (1) cayse an erosion of job opportunities in 
key*industries in the United StatcSt and (2) weaken the 
competitive position of Ui^. suppliers, of technology. 
Baranson adntits the paper is one*sided. The emphasis 
in his twenty-five case. studies is almost entirely on 
aspects of technology trahsfers that are-harmAil to U.S. 
economic interests, to the neglect of beneficial effects. 

But bne-^sidedness aside* my m^jor Qiiticism is that he 
misinterprets his evidence. He concludes that there is a 
causal relation between the harmful effects he describes 
and the transfers themselves. Burtlierevidence does not 
sbpport this conclusion. (In at least twenty of the 
twenty*five case studies, Baranson observes that U S. 
firms faoed foreign competition. For these ca^es, even 
if the American futns ha^ been prohibited from engag- 
ing in technology transfers; the actions of foreign 
technology sources in marketing their technology and 
recipients selling the resulting products for home con* 
siimption or export would have led to hftrniful effects 
similar to thoa4 Baranson describes^ By directing atten* 
tion to the ^ounterfactual implications of Baranson*s 
evidence, it is exposed as inci^wble of confirming the 
proposition diat tiie technology transfers he considers 
harmed U.S. interests. Ctirbing technology export ac- 
tivity in the face of competitive pressures will not avoid 
the harmful effects, and with no gains realized from the 
technology exports, the flprfeited export revenue would 
impose a niet iWden on tiU United States. There would 
not be any /'good news') to offset the '•bad news." 
Baranson'^s failure to focus on the iniplications of the 
foreign competition issue is a critical oversight on his 
part, since it risks reversing the thrust of his argument 
about the desirability of technology transfers. 

In those technology markets where a number of U . S. 
firms possess worid monopoly power, specific restric- 
tions to prevent these firms from competing this na* 
tional advantage away may prove profitable. In such 
cases Baranson' s conclusion is at least plausible. As 
Baranson suggests, however, the trend of the last sev* 
eral decades is toward increasing world con^tition in 
Q technology, with a concomitant decrease in U.S. mar- 
^^^et power. Consequently we should be cautious abdut 
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Jhe current prosjpNects for such gaJna, whatever past 
opportunities might have been. Withdrawing from the 
world market after competitive conditions emerge is 
analagous to paying a toll for shutting the gate after the 
horse *is out. Professor Harberger has argued that real 
worl4 competitive forces are so strong that we could\ot 
build a very efTective gate to keep our technological 
advantages a; home in any event. 

In addition to the foreign competition issue, I find 
Baranspn*s analysis marred by other defects. For 
example, in seventeen of the4wenty-five case studies* 
the royalty or payment received by the U.S. firm i jsat 
best only vaguely described. In what is basically a pape^ 
about firm behavior with respect to technology* it is 
curious that the price of technology does not enter as a 
con^eration fbr the supplier enterprise in Baranson*$ 
analytical model as illustrated by Table 2 in his paper. 
Yet if the technology transfers Baranson discusses ac- 
tually cause adverse employment effects or a lo^s of 
competitive edge* is it not bonceiyable (hat the royalty 
could more than compensate for the damage? Surety 
there is some royalty that would! Bafanson does not 
even consider the possibility. Although the ''What*s 
good for General Motors is good for the pountry'' 
.criteria for social policy has been discredited* one^ 
should not totally disregard the firm's interests. It is an 
appropriate part of the cost^benefit calculations* dif- 
ficult as that exercise may^ appear judging from Baran- 
sotit s concluding comments. \^ 
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Comment y 

Arnold C. Harberger 



L^t me begin by congratulating both the organisers for 
their wise choices and the authors themselves for the 
high level of professionalism and technical competence 
that the papers demonstrate. This makes it a pleasure to 
be a discussant, and at the same time tempts the discus- * 
sant to take a wide-ranging strategical appro^h* rattier 
than carp at tactical or technical details. As yoU will see* 
I have found it easy to succumb to that temptation. 

I was lucky* I think* in my choice of the order im 
which I read the papers ^ First* FranI and Freeman* 
then Horstt and finally* Baranson; for as it worked out* 
each Subsequent paper helped me move fiirthiiSr along 
the line of thought on which I had left the previous one . 

On the Frank-Freeman paper, I was pleased by the' 
sophistication with which they dealt with the labor 
market* and in a way, gratified to l£am how Alatively 
well our economy seemed to work in apsorbing the 
unemployment induced by shocks in th^ foreign trade^ 
and mvcistment sectors. The alft^ors $tate that ''pro- 
tracted periq^s of joblessness areiiot oq^ of the m^yor 
welfare costs associated with the overseas transfer of 
production activities.'' This statem'ept is amply con- 
firmed b^ tlieir Table 6, which shows the average dura- 
£on of indirect unemployment assodated with these 
shocks to range between four and eigK^eeks, and by 
Table 5, whiclfestimates that more.W^half of those^ 
initially displaced are reabsorbed within six weeks. 

The long-run picture emerging out of their section 4, 
however* is much more disturbing. There; it appears 
that a prohibition of direct foreign investments <:ould 
\^fA to arise of 3 to 10 percent in U.S. labor ihcbme* and 
of up to 4 percent in U.S. national income . These are big 
numbers; even if it is recognized that such differences in 
measured income art likely to overestimate signifi- 
canUy the differences in economic w<iilfare involved. 
You should recall that I have been engaged in welfare 
cost iestimation for many ye&rs* » working 'with 
monopoly, the U.S. tax system in general* the corpi9ra- 
tion income tax in particular, measures of the costs of 
ecenoimc distortions in other countries^ etc. I nevef got 
numberssw as laige as those obtained by Frank and 
Freeman. \SoJL am impressed. 
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* Fniik and Freeman*! result! have powerful policy, 
impticatiom that go in a direction antithetical to the 
conventional wisdom of economics: Are we to take 
them seriously? If so /how can we avoid following them 
to their apparent .policy implication of prphibtting 
foreign investment? And if we are not going to t^ke 
' them seriously, on what basis? 

I, for one, do not believe that serious empirical and 
theoretical work/competently^ carried out, should be 
dismissed merely on the basis that the results do not 
' accord >vith our pf^onceptionlsi. Niy own' reaction to 
the results was to try to relate them to my own thoughts 
am) observations on the international flow of capital. 
y y This (the international capital market) is the place 
, ^ where the experience of other countries touches most 
directly oifthe subject matter of today*s session. 

To inldce a long story short, the evidence points to the 
existence of a single grand capital niarket /covering at 
least the great bulk of the non-Cominunist world. 
Within this capital market the rates of return on invest- 
ments have a tendency to be held within a relatively 
narrow band. I have estimated national aggregate rates 
of return to Capital for some twenty countries, and they 
show an amazing degree of similarity. Moreover, there 
is no stron| tendency for the rate df return to be4iigher 
in poor than in rich. countries. Thailand*s rate of 7.3 
percent ^is close to Germany*s (7.1 percent), and Co- 
lombians (7.8 percent) is close to Belgium's (7.9 per- 
cent). The average rate for eleven less-developed coun- 
tries (|8.7 percent) is close to those of the U.S.; (8.5 
percent) and Canada (8.4 percent). 

The most plausible explanation for these observa- 
tions is that capital flows with relative ease among the 
countries concerned. In many cases it is free to move; in 
others there are legal obstacles. But it seems that even 
where the legal obstacles are nufgierous and strong, the 
ingenuity of ecpnomic ^ents overcomes the assiduity 
of the bureaucrats and capital nonetheless flows quite 
freely.^n the basis of a rather systematic though in- 
' formal poll of knowledgeable pedple in the Indian fi- 
" nancial community^ for example, c&pitat flows-freely 
' over the black market between Bombay ^d Europe, 
and Indian investors in ]the Eurocurrency market earn 
essentially the Eurodollar rate * In Latfti America there 
is widespread evidence of capital flight (mainly through 
underinvoicing of exports and overinvpicing of im- 
ports) when the local situation becomes precarious (or 
. ' nonreinunerative), and of a reflux of funds when local 
^conditions return to "normal.** 

Taking the idK>ve evidence at face value, I believe 
that intematibnal capital flows can be likened to move- 
ments of subsurface water. Though theiie are some dif- 
^ 'erences in the level of water, due to the-»tiiffcrent 
^ [^(^ :haract6ristiif:$^f stoil and rock formations,^ etp. , there is 



sjtiil a strong and dominant tendency for the water in any 
place to find its haturlO level. 
' I thkik it is the same with the rates of capital in 
different places. Some rates of return may be higher 
than othertg^wing to conditions of risk, location, etc. 
But dramatic differences are hard to find,4and the l>est 
available evidence suggests that attractive new invest- 
ments Wil^creaite a sort of suction, drawing fUnds from 
other parts of the market, or diverting fUnds that would 
otherwisle have gone elsewhere. In the end, the new 
investment opportunities wilt be flnanced in ^ge trea- 
sure from the world capit&^market. tf it were not so, we 
would observe far more cmtmatic and persistent difTer- 
cncfe in rates of return than we normally do. 

Where does all this lead us? How is it relevafit to this 
topic of foreign investment? As I see it, the key is that 
the policy implication of the Frank-Freeman paper, of 
cutting off direct private investment abroad, bec^omes 
j)ther-WQridly. If one tried to prohibit foreign invest- 
ment the flows in question would simply And new chan- 
nels. My guess is not that the location of production 
would be totally unaffected. Barriers cannot be got 
aroui^d costlessly. But strong real economic forces 
would continue to influence the location of production 
in a ba^cally unaltered way. 

The other papers have soipe beafing on this issue. 
Hbrst points out, on p. 141 , that inactualpractice, U.S. 
production is often a remote and distant alternative to 
foreign investment; and BaVanson' shows how many 
different kinds of relationships the multinational Arms 
have entered into as alternatives to the more traditional 
direct investment. 

As I was reading the Frank-Freeman paper, my imag- 
ination immediatefy went to possibilities such as the 
American fifms providing licensing and the American 
capital market providing debt capital, with this combi- 
nation supplanting the more traditional kind of direct 
investment. But Baranson shows that the actual rela- 
tionships haye been far more complicated and incredi- 
bly more ingenious than I had known. 

I draw very different conclusions from those 
Baranson, hqwever. He seems, to suggest that theft 
various types Of relationshii>s qiight appropriately oe 
regulated. My own reaction is that it would be absurd to 
. try to do so. If direct investment is regulated, licensing 
is^oing toilo much the same thing. If some disadvan- 
tages appear to licensing, management se/vice con- 
tracts will accomplish much.the san^eo^iective. And if 
the government tries to clamp^dOWiTon management 
service contracts, there is still nothing to prevent the 
same or similar individuals from being cbntractedtdi- 
rectly, and personally, by the foreign firms to do much 
the same work. . 
And after all is said and done, one ca^ simply recon- 
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stitute multlnationalSt or pieces of them, as Panama or 
Libena corpoi^^^ tbuliy buu'^® 
except as farias thek U.S. operations are concerned. So 
let's not kid ourselves. 

V In any event. I am troubled by the altitude that con- 
siders such regulation as a plausible^ line of policy. As I 
can see it, international movements of capital and 
technology are a lot harder to prohibit than the con- 
sumption of alcoholic beverages was in the United 
SUtes during the Prohibition years. And iq a deep 
sense, I am worried by it. Even/4f foreign investment 
could be effectively prohibited and even if this raised 
U.S. income, the policy would violate soAie ftindamen- 
tal goals that I think are wfcfeiy. shared in the firee world. 

If there is any single th(pg that will help lift the poorer 
twf^thirds of humanity out of its present poverty^ and 
misery, it is the application pf modennechnology, I just 
do not want to seie it accepted as a tenet of our public 
aiid social values that the U.S. would, as a matter bf 
national policy, limit the spread of technology around 
the world, trying, as it were, to exploit our national 
monopoly position even beyond what individual firms 
do in the.pursuit of thefr own self-mtet-est. I really 
would feer a, sense of shame if we ended up instituting 
the very kind of international trade and investment 
policies that, as carried on by Great Britain, prompted 
the American Revolution two centuries ag^ 
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T. Norman Van Gott's coi^njents ullow me an excellent 
opportunity, on^he one hand, to acknowledge some 
deficiencies in the study, and) on the other, to correct 
some misconceptions that have arisen concerning my 
analysis. What I have reported is that the /raft^^r of 
latest generation technology by U.S. firms to Honcon- 
trolled foreign enterpHses may, in Mr. Van Cott's 
words: (1) cause an erosion of job opportunities in key 
industries in the United States, tfnd (2) weakefl the 
competitive position of United Statal suppliers of 
technology, ov^r /Ar long term. That final qualifier is 
significant and. In fact, carries several Qther iiiiportant 
qualifiers: 

(a)iinder adverse domestic (economic conditio^ (low 
growth rate, high unemployment, inflation, dtelining 
. productivity, the balance-of-payment difficulties); (b) 
in the absence of substantial improvement in labor mar- 
ket adjustment mechanisms j[|o relocate and retrain dis- 
placed production \yorkers);>nd (c) in an economy 
where t^hnblogically dynamic industries (orieryices) 
are not expanding at a rate sufficient to absorb labor 
displacement from declining andustrial sectors. 

tIic case studies may be faulted for not sufficiently 
retognizing the first and* second round of beneficial 
effect; that accrue to the Lf.S. economy as a result of - 
technology transfers. Most of the ca^ analyses do, 
however, point to the employment and naitionaJ income 
generated among U.S. capital goods and en^neering 
firms in constructing and equipping new manufacturing^ 
facilities overseas and among the suppliers of technol- 
ogy that are call<^ upon to export; before ^tart-tip oper- ^ 
ations begm, finished products and later, parts and 
components hot produced by the technology . pur- 
chaser. Also, if not explicit, implicit in the case write- 
ups is the recognition that a willing and qualified alter- 
native foreign ftpurce of comparable technology existed. 
And, furthermore, if the U.S. finn refrained from selling 
the technotogy , tfiese first and second rounds o[ benefits 
would be denied the economy and any long-term<ld- 
verse consequences would be suffered in any event. 

I fbily appreciate^th Mr. Van Cotfs and Professor 
Harberger's clever analogies on jthe futility and couri- 
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terproducUvitxofU .S. government •t^nlpU to tontrqi . 
th« flow of technolofy acroM naSbiiid^un'atrfes/l^ ' 
hu not been'my intent to lusgept that I wlvocate luch 
measures. What I have called for are improvAl early 
warning systems of advene impach^o that timely ad* 
Justments can be implemented ip tl|0M indicated indus- 
tries and h) the economy at larfe^ 

Finally, I agree with Mr. Van Coh that a greater 
knowledge gf royalty payments would have been tx- « 
tremely vahiible to our analysis; however, the expecta- 
tion that U.S. firms would revei^ precise figures -on 
particular royalty revenues for a public document is 
slightly naiive. Such information, in most cases, is con- 
sidered highly proprietary by the firm. In the absence of 
specific dau, we can safely assume that most suppliers 
of internationally competitive technology ,are gener- 
ously compensated for its release. Knd, if U.S. firms 
employ those revenues to generate more competitive 
technology or to employ more workers productively,' 
most adverse consequences would be offset. 

i| do believe Professor Harberger is mistaken in his 
judiii^ents onf;the need and pyblic interest in controlling . 
the activities of MNCs and^in iht potential for effective 
action in this area -p both, fhom the^ U S. and LDC 
viewpoint. Oovemmrnt intervention in foreign enter- 
priwinvolvements in^apan was a miuor contribution to 
the growth and dynamics of Ja^ese enterprise. I be- 
lieve sintiilar efforts Brazil. Mexico, and other newly 
. industrializing nations -r- when judiciously conceived ' 
arid applied hav^ contributed to the dynamic growth 
and development cif their national industries. - f 

Ffpm the U.S.j Viewpoint, I ■believe that the new 
generation of jnu^ive transfers of operational technol- 
ogy by U.S. CQDo^tions based upon commercial con- 
siderations to i^ndontrolled foreign enterprise should 
now be viewed in th^ larger context of inttwcts on the 
U.S. economy. I.ha^ fone a bit fbcther in spelling out 
U.S. economic policy implications of the DOL study in 
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Introduction 



Donald F. Gordon 



The largest p^n of the research initiated by the Bureau 
of International Labor Affairs* which has been reported 
at this conference* has concerned the short*run disloca^ 
tions and employment effects of rather ^udden changes 
iri trade flows. I think this is as it should be. The costs of 
such changes are very real to the individuals who suffer* 
and are properly of concern to legislators. Moreover 
such questions have -heen woeftilly neglected in the 
textbook and other standard literature* where-^ one 
smoothly slides, up or down oft supply and demmd 
curves. 

Hc^ever, as a result of this proper emphasis a casual 
observer of these proceedings mig^ get the iinpfxas^n 
r that we regard exports as jaood and .imports, u bad. 
This, of course, is not so. Itn;;^H true tha^in the long 
run Imports raise our standard of living and that exports 
An ultimately pnly worthwhile because they enable us 
to buy these imports. It is perhaps easier today than it 
was four years ago to see this. In the interim we had one 
sharp crisis over a lack of oil iniports* and another over 
a surge in grain exports. 

The imemational trade of the United States has ex-\ 
panded ihtiw spectaculariy over the past few years* ) 
. and the^ benefits to the American worker of this expan* 
sion would not have been possible without the impres- 
sive increases in productivity in many foreign, econ- 
omies* Some of the sources of this productivity, relative 
to the United States, for several countries, is the subject 
of tlie study tq be presented and discussed this morning. 

There are at least three reasons why labor — that is 
nearly all of us — should be interestted in comparative 
intemationai prodtictivity. First; as already alluded to, 
incrtesed foreign productivity makes other countries 
better supiriiers goods for us and, what is the other 
side of tl^ same coin, better custon^ers for our goods« It 
is only in minor respects that we should envisage two 
large trading nations as competing as* say* twio neigh^ 
boring bamburger stands -r- the type of notioii behind 
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much popular thinking. A more correct analogy would 
be the agricultural and manufacturing industries of the 
^United States* providing each other with goods and mar- 
kets for goods. Both thrive individually when the other 
is more productive. ^ 

Second, the more we understand about growth pro- 
cesses the more we can explain our own rather moflest 
rate of growth. To some extent we may be able ta4eam 
something that wilt improve our performance. This 
cannot, of course* be quaranteed. But it is important to 
r^immber that even a minor change in productivity 
- tiftiprovement — compound interest being what it is — 
will result in a much greater gain in real, wages and 
welfare than short-run disturbance^ will cost. 

Fuially, comparative productivity studies show up 
this latter fact^ They free us fron^ the tyranny of the 
journalist *s conception of economic problems* which 
emphasizes price changes, monetary crises* exchange 
rate crises* and other superficial or ephemeral 
phenomena. These must concern political leaders* and 
. they do make headlines* but they are basically of sec- 
ondary importance compared to productivity. Let me 
cite burdnfe ^xample. Everyone •*knows'* fiiom sever ' 
years of panic headlines that the Italian economy is i 
''sick man of Europe.** Who would guess that in fact* 
reported in my latest edition (1976) of the StatisHci 
Abstract of the United luatts , real hourly wages in 
Italian manufacturing rostri^ percent from 1967 to 
19747 l|iis was much the highest increase among west- 
ern European industrialized countries, and compares 
with a'5.5 percent iixcrease in the United Sutes for the 
same period. >^ 

For these kinds of reaons I believe we should be 
interested in the results of the recent and relatively 
sophisticated research on the determinants of produc- 
tivity change by Professors Christensen and Jorgen- 
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PwducUvlty Growth, 1947-- 73: 



An International Comparison ^ 

LauriU R. Chrlstenaen. DIanne Cumminjj*. and Dale W. JorgaJ^on* 



1. Introduction 

The purpose of thia paper is to provide an international 
con^parison of postwar patterns of productivity growth 
for the United Sutes and eight of its mnior trading 
' partners — Canada. France, Oerroany, Italy. Japan. 
Korea, the Nelheriands. and the United Kingdom. Our 
study covers the period 1^7-73 for the United States 
and as much of this period as is fe^iblc for e«ch of the i 
eight remaining countries. We compare growth in out- 
put and growth in output per hour worked for all lUne 
countries for the period 1960-73. For all cpuntrie^ex- 
cept Korea we compare#bductivity growth {luring this 
period with productivity growth beginning eariier and 
extending through 1960. , 

A complete analysis of productivity growth includes 
the growth o/ real product and its sources: growth in 
real factor input and in total factor productivity. 
Growth in real factor input must be further divided 
between growth in real capital input and in real labor 
input. Growth in tabor input in^ves growth in hours 
worked and growth in real labor Inpiit per hour worked . 
which We denote the quality oflwurs worked. Growth 
iQ capital input involves growth in capital stock as a 
compooei^t of wealth through saving and<capital forma- 
tion and growth in teal capital input per unit <rf capital 
stock, which we denote the quality of capital stock. 

In section 2 we present our methodology for ipeasur- 
ing real product, real factor tafpt; aiid total factbr pro- 
ductivity. This methodol(|iyf based on the economic 
theory of pro^uctioii, b«#i with a production function 
giving output as aftmction of capital input, labor input, 
and time. We derive index numbers for real |>roduct. 
md capital input, real labor input, and total factor pro- 
ductivity . We express, the rate of growth of real product 
as the sum of the growth rate of total foctor productivity 
and a wet^ited averape of growth rates of real capital 
input and leal tabor injwt. We provide descriptive mea- 
sttiea of hours worked* dapital stock, capital quaUty. 

TUi iMper it iMMcd ea LMrfM R. Chrittewen and We W. 
«^«T r->««««^ Tilcawirfa» Eccnonrir Pt*-— 1947-1973" imder 
-nnct ILAB TM WWch was mu y i H iirl ia 1975. 



and li^r quality . Using these descriptive measures, we 
express the grqwth rate of output per hour worked as a 
weighted sum of the growth rates of the quality of hours 
worked, the quality oi capital stock, capital stock per 
hour worked, and total factor productivity. 

In iection 3 we outline the empirical imptam^ntation 
of our ind^^'mbers for real product, real factor input, 
and total mKot productivity for the nine countries in-' 
eluded in our study, in section 4 we present an-intema- 
tioniU comparison of patterns of productivity growth for 
all nine countries. Our first finding islhat, for 1960-73. 
differences in growth rates of real produdlLare as- 
sociAtedwith differences in growth rat#s of real factor 
input, and that, for a given country durinjg this period, 
prowth rates real product dilTereilt flrom those of 
earlier periods are associated with differences in growth 
rates of real factor input. Our second finding is that 
growth rates of output per hour worked are associated 
with growth rates of real factor input per hour worked 
among countries for a given time period 'and between 
time periods for a given country. We present a more 
detailed summary of our conclusions in section 5. 



2. Motho<lology 

introduction 

Our first otiijective is to separate growth in real foctor in- 
put from growth in total factor productivity in account- 
ing for growth in real product for each of the nine coun- 
tries included in our stiTdy . For this purpose we require 
a methodology for measuring real product, real factor 
iiqiut, isnd total factor productivity. Our methodology 
is based on the economic theory of production and 
technical change. The point oflUeparture for this theory 
is a production function giving output as a fiinction of 
coital and tabor ii4>uts and tune. We consider produc- 
tion under constant returns to scale, so that a pwpOTr 
tional change in all inputs results in a proportional 
change in output^ 

In analysing clunfes in production patterns, we com- 
Wne the productioBftinctionwith tiecessary conditions 
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J for producer equilibrium. We expreai iheie condiiiont 
^ i&e<|UAlliieA betweeiyghengc^ of eac h Input in the v«}ue 
of output and the elaitibity ofoutpu^with respect to that 
Input. The elaiticitiei depend on inputs and lime, the 
variables that enter the production Ajnction. To analyze 
changes in the pattern of production with time we con- 
sider the rate of technical change, defined as the rate of 
growth of output, holding all inputs constant. The rate 
of technical change, like the elasticities of output with 
respect to input, depends on inputs and time. 

Ind^x NumlMrt 

Our methodology for productivity measurement is 
based on * specific form of the production function F\ 
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+ !^Ji( In A)2 +(3/ 7- I n /. • r + 7.7.7^ 1 . 



We refer lo tbii expression for the average rate of tech- 
nicm^ change ^ v 7. as the translog index of technical 
change. 

can also i;onBider speciflc forms for the functions 
defining aggre|||bite output Y, capital input /C, and labor 
input L. For eitample. the translo| form for aggregate 
For this pi^uction ftinctio'n. output is a transcendental "''^P"* " ' ftijfction of its comptfHents is 
or. more specifically, an exponential function of the 
logarithms of inputs, We refer to this form as the trans- 
cendental logarithmic production function or. more, 
siiiWiy, the translog production ftinction.' 

The translog production function is characterized by 
Constant returns to scale if and only if the ^ameters 
satisfy the conditions 

; ©a: + " ' • 

The value shares ^ capital ^d labor input can be ex- 
pressed as 

Oyf +0jf;^lnA:+^jfiln/,+^jf7-7, 
Finally^ the nfte of technical change can be expressed 

" ■ V 

Vy « 07. + /J;f7. lnA:+0 ^7. InZ, +^7.7.7: 



Y ■ exp(a| In K, +03 I n ^2 ^ <*fn 1" l^m 

+ W^,/(ln In K, In + • • • 

The tr^Midog oi^tput aggregate is characterized by con- 
stant/returns tQ^ scale if and only if 



+ o, 



1. 



flt, +<J,2 + - -0. 



mm 



•0. 



The value shares of individual outputs {nyj can be 
expressed as 

' at*0yi In Kj + • • •+^/„-ln K,. 
(/»1.2. ...m). 



IfweconsiderdataatanytwodiscrettpointsofUme. f.^n^^t^J''t ''f'^'^^. ^^i 

. - - ^ . ference between successive logarithms of aggregate 

Ltl^J « tII'Z2*^^£^^^^ outpotcanbeexpressedasaweigtedaverage^fflir 

be expressed as the difference between successive u^t^^^ t^J!Z ^ . 



logarithms of output less a weighted average of the dif- 
-ferences between successive logarithms of capital and 
labor tnpitt\^ wei^ts given byjiverage vahie shares 

^ tnMk)i productiM (bdctkm 

BsoQ,aadl^r7.t).llMtreatiDaitcrtechiiic«lchaiwo^ 
isliremJoiimiona^ . > 



ences between successive logarithms of individual out- 
puts with Weights giverPBy average value shares ' 

In K(r)-In r(T-\)»XwYf[ln K^(r)-ln K^Cr-i)!. 

where . • • 

H^K/ = ^lHiy,(D + »Vy^ (7-1)1. (/« 1.2.., ,m). 

23Q ■ • ' 
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Similiu-ly. IfaitretMte CMpitnl Nnd Inbiir input nre trNnn- 
lot AinCtitwi of lh«ir comptmcnt*. wc can cxprcnit the 
(lifTerence between «ucce»»ive ItiftifitRmi in Ihe form 

InAtn h)A(r I) - r llnA,in \nK,{T \)\. 
\ln UT) \tt l.a \) - X vn I.ln/.^IT-) ln/.A(7 .n|. 

f 

where 

^ - ^I^Ya(7>viv a(T (A-i: p) 

Wc refer to !he5e expre?iMiyi% for aggregate output, 
capittil input , and labor input as trunshu indrxts ofouh 
put, capital input, and labor input 

To defliH4Price indexes correspondtn| to translog in- 
dexes of aggregate output, capital input, and labor in- 

r put. we emplby the fact thai the product of price and 
quantity fnde xea for each aggregate must be equal to the 
sum of the values of the components of the aggregate. 
For example, the price index for aggregate c^utput is de- 
Hned as the raiii) of the sum of the values of the indi* 
dividual outputs to the translog output index. Price in- 
dexes for capital and labor input can be defined in a 
strictly analogous way. Ahhough the resulting aggre- 
gate price indexes do not have the form of translog in- 
dex numbers, these price indexes a^^c nonetheless well 
defined. Each aggregate price index can be determined 

* • solely from 4ata on prj^es and quantities of the compo- 
nents of the aggrtigte. By definition the product of 
price and quantity indexes for ^ aggregate n equal to 
the sum of th^ values of its compoitents: However, 
these indexes do not have the reproductive property 

^ that a translog index of translog indexes remains a 
4ranstog index. The translog index for an aggregate de- 
pends on the structure of the subaggregates oh Miich it 
is defined.' ' \ 

Productivity Chanfg 

Our methodology for separating growth in real factor 
input from growth in total factor producthuty is based 
on translog index numbers of aggregate output, capital 
input, labor input, and \echnical change. These index 
numbers provide a direct connection bctwe^ the 
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"The quantity indexes were introduced by Either [11] and dift> 
cussed lyy Tomqtiist [ 18). Thetl ( 17). and Kloek [ 16). These indexes of 
output and input were first derived from the translof production 
ftmctkm by Diewcrt [9^ The corresponding index of technical change 
was introduced by Christensen and Jcrg^son [6]. The translog index 
of technical chai^ w^ first deri ved ftxxn the form of the translog 
prodoctkNi ftmctioQ given above by Diewert (10] and by Jorgenioo 
and Lau [15]. EaHkr Diewert h^ interpreted the ratio of translog 
mdeies of output and input as an index ct technicaJ change under 
the teumption of Hicks neutrality/ 

nhts contcts an err6r in (5. p. 261]. 



economic theory of production and technical change 
and data on prices and quantities of output and input at 
diacreT^ poiilfi of Time. Wc find ft Uichit to develop 
fiirther implications of our methodology for data on 
capital and labor input. The measurement of capital in- 
put begins with data on the atock of capital for each 
component of capital input. Similarly, the measure- 
ment of labor input begins with data on hours worked 
for each component of labor input. It is importartt to be 
explicit about the relationship between these data and 
the aggregates for capital and It^bor input defined by 
translog index numbers. 

For a single type of capital input we flrst characterize 
the relative efHciency of capital goods of different ages 
by means df a sequence of nonnegative mitnbers — 
c/(0). rf(l). . . . yVe^normalize the efncicpCy of a new 
capital good at unity. c/tO) - I . so that theremaining ele- 
ments in the sequence represent the efRciericy of capi- 
tal goods of every age relative to the efficiency of a new 
capital good. We assume that relative efHciency is non- 
increasing with age. say r. so that 
• » 

d{r)-d(r-\) < 0. (r-1.2,, ). 

and that every capital good is eventually retired or 
scrapped, so that relati^^e efficiency eventually drops to 
^ero. 

\\md(r) « 0, 

The stock <rf capital, say A(T), is the sum of pa^st in- 
vestments, say /(T-T).^ach weighted by relative effi- 
ciency. 



Simil^ly. the price of acquisition of new capital goods, 
say P/(D, is the discounted value of the future prices of 
capital input, say P/^CT+r). weighted by relative effi- 
ciency. 

TmO 

where r(D is the rate of return on capital iaperiod t and 

if, 
Y]\/[\^r(T^S)] 

is the discount factor in period T for future prices in 
period r+S. , - 
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Using data on decline in efficiency, estimates of capi- . 
tal stock can be compiled fromjlgita on prices and quan- 
tities of investment in new capital'goods at every point 
in time by means of the perpetual inventory method /* 
We assume that relative efficiency of ci^ital goods de- 
clines geometrically with age: *J 

Under this assumption capital stock is a weighted sum 
lof past investments with geometrically declining 
weights. 



T=0 



iSimilarly, the price of investment goods is a weighted 
sum of future prices of capital input with the same 
'weights. 



Capital stock at the end of each period is equal to in- 
vestment during the period less a constant proportion 
S of capital stock at the beginning qf the period. 

>l(r) = 7(7) - 5A(r-l) . 

Similarly, the price of capital input is equal to the sum of 
' the nominal return to capitalp^ (T- l)f (7) and deprecia- 
tion 6 p/ (7T|I less rpvaluatiph />/ (1) - pj (7-1). 

Pk(X) ^^PiiT'lHJ^-l8pj(n-\Pi{r)-p 

We caaalso Express the price of capital itiput^s thf sum 
of the price of investment p/(r-^ 1) multiplied by the 
own rate of return on capital r(T) - \Pi(T) - p/(T- 1)]/ 
. \pi(T- 1)] and depreciation 



Second, for eac^of the components of capital input 
the flow of capital service's, is proportional to 

1 *rhc P^BUHial inventory method has been employed by Goldsmith 
[121 and in WBEA capital stock study [Iji The dual to the perpetual 
inventory method, involving investment goods prices and capital 
""ces. was introduced by Chriate^n and Jprgenson [3. 51. For 
g liscussion of the underlying model endurable capital goods. 



the stock of capital at the end of the preceding period » 

say{^;(r-l)}:\ 

where the constants of proportionality {Cj^} trans- 
form capital stock into a flow of capital services per 
period of time. For example, the flow of capital services 
from a^mx>up of machines is measured as the services of 
the^qia^ines per period of time, and the stock of capital 
is measured as the number of machines. The flow of 
capital services reflects the own rate of return to capital 
and the rate of depreciation, both expressed per period 
of time, as well as the quantity of capital stock. The flow 
of sfervices per unit of stock varies from one type of cap- 
ital to another, so that the constants {Qks} can be taken 
as measures of the quality of capital stock in produc- 
ing capital services. 

The translog index of aggregate capital input can be 
expressed in temrs of its components or in terms of cap- 
ital stocks. ^ 

lnAXr)-lnA:(r-l) = 2>/[lnA^.(r) 
• -ln/:^;(r-in, 

If we define the stoqk of capital at the beginning of the 
preceding time period, say i4(r- 1), as a translog index . 
of its components, . . 

In A{T-\y\n ^(7-2) = Sl^^y [Iri Aj{J-\ ) - In Aj (7-2)] ,^ 

. with weights given by the value shares of the individual 
capital stocks {v^} 'and 

F4/-'^[^; (7^1) + 1^^(7-2^ \j^\X.,.n)^ 

we can define an index of the quality of capital stock, 
say QfrpD, that transforms the translog index of capital 
stQck into the translog index of capital input 

\ 

Our index of the quality of capital stock can be ex- 
pressed in the form 

In Qat (T) - In Q^(T-l) = i V^\[ln Aj (T-l) 

r-2)i 
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y -lnA,(T-2)] 
J .-[ln/1 (T-H) 



-ln/l<7'-2)], 
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SO that this index reflects changes in the composition of 
capital. If all components of capilal stock are growing 
at the same rate, quallf^^mains unchanged. If compo* 
nents ^yith higher flows of capital input per unit of stock 
are growing more rapidly, quality will increase. If com- 
ponents with lower flows per unit of stock are growing 
more rapidly, quality will decline. ^ \ 

^ Second, for each of the components of labor input 
{LiciT}} the flow of labor service^ is proportional to 
hours worked, say. {/fj^CD}. 

Lk(T) = Qj„H^(Th (^:=l,2,...,p), 

where the constants of proportionality {QLk} trans- 
form hours worked into a flow of labor services per 
period of time. TJhe flow of servi<?es varies from one 
type of labor to another, so that the constants {QLk} can 
be taken as measures of the quality of hours worjke<d in 
producing labor services. ^ ^ 

The translpg index of aggregate labor input can be 
expressed^in terms of its con^ppnents or in terms of 
hours worked 



In L (T) ^ ln,L (7-1) = Z vf, [ In Lj^ iX) - In Lf, (T-l)] , 
= Z7^[ln//^ (D-ln/Z^Cf-l)]. 

. . ' . ^ ■ ■■ ■ ■ ' ' ' 

if we define hours worked, say as the unweighted . 
sum of its component s^ • 

we can define afl index of the quality of hours work^ , 
say^/^(7), that transforms hours worked into the trans 
log index of labor input. : 

-■ . ■ • 



We have decomposed the growth rate of the translog 
index of aggregate output into the sum of a weighted 
aversige of the growth rates of translog indexes of aggre- 
gate capital and labor input and the rate of technical 
change. Using the indexes of capital and labor quality, 
we can decompose the output growth rate as follows: 

In Y(T)' In.yCT'-l) =\ [In K {T)- \nK(T-l)] 

+ 7^ [InX CD-InACr-'i)] . 

.=■ ''A- ['"GA-(r)-ineA: , 
iT-2)]' ^ : 

(7--!)] 

+ V ; [In //(TO - In // 
(T-l)] 



The output growth rate is Wife ^Gin of a weighted average 
of the growth4^es of capital stock and hburs worked, a 
weighted averajge of the growth rates of quality of capi- 
tal stock and hours worked, and the rate of 'technicsd 
change.: _ ; 

Finally, we can define an index of real product per 
hour worked, say M(Tj/ihat transforms hours worked 
into the index of real product . 



Y(T) -^MiT)H(T). 



. Our index of the quality of hours worked can be ex- 
pressed injtfie form 

In Q^m-ii^QlAT-l) 

= [\r\Hf,iT)- In (T-l)] 
- [ln//(r)- ln//(r-l)], 

so that this index reflects changes in the composition of 
hours worked. Quality remains unchanged if all compo- 
nents of hours worked are. growing at the same rate/ 
Quality riises if components with highelN^ows of labor 
input per hour worked are growing more rapidly and 
falls if components with lower flows of input per hour 
larked are growing more rapidly. 



Our index of real product per hour worked can be ex- 
pressed in the form 

lnA/(r)- lnM(r~l) 

^ = 7^ [l"n(2j^(7)-ln(2^r-l)] 

+ V;/[lnG/(70-ln(3;^(r-l)] ; 



1 ASLi^L- 



THe growth rate of real product per hour j^orked is the 
sum of a weighted average of the growth rsrtes of quality 
of capital stock and hours worked with weights given 
by the value shares of capital and labor input, the 
growth rate of capital stock per hour worked weighted 
by the value share of capital input, and the growth rate 
of total factor productivity. * 
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PiBii Five: International Prbductivity Comparisons 



3. Production Account 



Introduetton 

Our next objective* is to identify output, capital input, 
labor inputs and technical change with accounts for real 
product, real capitaJ input, real labor input, and total 
factor productivity for each of the nine countries in- 
cluded in our study. It is important to emphasize that 
only the ttmislog indexes of output, capital input, labor 
input, and technical change can be derived, from the 
theoretical model of production we have presented in 
section 2. The stock of capital* the number of hours 
worked^ the indexes of quality of capital stock'and^ 
hours forked; and the index of output per hour worked 
are purely descriptive measures. In this section we 
outlitie'^the principles we haveibUow:ed in constructing 
production accounts for the ninecduntries in our study . 
A descri^tibn of the complete accounting system and 
•details of its empirical in>plementation for the United. 
States can be found in [5].' 

ProdOct and Factor Outlay 

llije starting point for co^ translpg indexes of 

' output aod technical change is the measureipent pjF the 
values in current prices of total product and total factor 
outlay; The fundamental accoulitihg identity for the 
production accQunt is that the value of total product 
equals the value of total factor outlay. We exclude 
indi/ect business taxes unrelated to-factor outlay, such 
jEis retail sales taxes and excise taxes, from the value of 
. total lAxxluct; however, indirect business taxes that are 
part of the outlay on factor services, such as property « 
taxes, are retailed in the value of totaif factor outlay and 
total product. Our concept of output is intermediate 
betwicen output at market f)rices and output at factor 
cost. 

- The production account in a complete system of na- 
tional economic accounts includes the activities of the 
private sector, the goveminent sector, and the rest of 
. the worid. In analyzing productive activity and its dis- 
tribution betweeif^nsuihptioh and investment on the 
output side and between capital and labor on the input 
side, we have liinited the scope of our^ipduction ac- 
count to the' private domestic sector of each country. 
Re^t of the world production is excluded oh the grounds 
that it can reflect a different physical and social envi- 
ronment for productive activity than the environment 
provided for the domestic sector. 



. /A detailed description of sources and methods for each country is 
ayailabJe in our report to the CWce of International Competitiveness, 
U.S. Department of Commerce aiid the Bureau of IntenrM^nal 
Labor ACfeirs; U,S. Dqpartment of Mx>r; see [4]. 
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Th% boundary between private and government ac- 
tivifyrraries from ceuntfy to country within our study, 
due to variations in tl^ role of government enterprises; 
, Although government administration must be exclude$l 
from oiir priva](e domestic production account, essen- 
tially similar economic activities — telecommuhica- 
tions, transportation, and public utilities — are qon- 
ducted by government enterprises and by private en- 
terprises. For some of the countries included in pur 
study it is inipossfible to obtain separate accounts for 
government and private enterprises. For the United 
'States., on the other hand, government entert>rises ar& 
treated in a manner ^at is more closely analogous to the 
treatment of government adAiinistratiort than to the 
treatment of private enterprises. No sepa^fate capital 
accounts are maintained for government enteiprises 
and govemmenf administration. Of course, govern- 
ment enterprises produce an almost negligible propor- 
tion of the gross national prodiict.of the United States. 
To provide international comparability in the sj:Qpe of 
our iroduct meistsurie we have, included goveiciiinent 
enterprise product for all countries^^ « ' : 

The inclusion of government enterprises in gross pH« 
vate domestTc product shbiild hot result |n confusion, 
-since /'private^' gross national prbduct(jiiclu^ gov- 
eniinent enterppses in the offlknarnatiohal inco^ 
product accounts of all nine countries. One uncon^!ien^ 
ttonal aspect of our measure of total output is an imputa- 
tion for the services of consumer durables. Our objc 
tive is to attain consistency in the trieatment of ownje'r- 
occupied residential structures and owner-utilized coa^ 
sumer durable equipnfent. It is standard procedut-e for 
national income ac'tounts to include an imputatlpn for. 
owner-occupied housing in national product but riot to 
include ah analogous imputation for consumer dura- 
bles. Our measure of total input i§ gross private domes- 
tic factor outlay, which is equal to]^oss private domes- 
tic product. f 

Th^ product and nactoi* outlay accounts are linked 
through capifiM fprination and the compensation of 
property. To make this link explicit we divide total 
output between consumption and investment goods and 
to^ factor outlay between labor and property compen- ^ 
' nation. We inclUd^ alT^rvices and nondurable goodwill 
consumption goods; we include all structures and pro- 
ducer and consumer durable equipment in investment 
goods. Data for the United States are available for a 
coinplete separation of ^oss private domestic j>roduct^ 
between, consumption goods ^d investment goods. 
F3^^dLI$^e countries it has been possible to separate, 
^gross private domestic product betyk^een cpnsiimption 
goods aii^Linv£Stinent gopds, except for inventory in- 
vestment and ne^exports. The value shares of invest- , 
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ment goods product for each country are presented in 
:Table l; > V ^ .-A 

To divide total/actor outlay between labor aqd prop- 
erty compensatio^it is necessary to allocate the factor 
outlay for splfremplpyed persons between labor and 
property compensatici^. We haye used Christensen*s * 
' method [2} to imputdv labor compensation to self* 
employed workers; we^have assigned the estinfated 
wage rate for employees ^Ohe self-eniployed* (C^hris- 
\^ tensen has shown that for Ate Cbiited States this method"^ 
results in an allocation consistent with the assunnption 
that^after(2|axtrates of return are equal in. the corporate 
and noncorporate sectors. The value shares of property ^ 
compensation fqr each country are presented in Table 
2. 



)Vntry 



Roal Capltal InputI 

The starting point jor the coqwutation of a translog. 
(luantity index of capital input » a peirpetual jnventoi^ 
estimstteof the stocK of each type of c^i|&d| based on 
past investments iti constant prices. At each point in V 
lame ^he sti^kj^da^ capital is the sum of past 

investmemp^^ted by relative efficiency: Under the 

— — - — " ' ." ' ' ■ — — : ■■ ^Ttr- — 



assumption that the efficiency of capital goods decliijes 
geometrically , the rate of replacement for they th ca|jtal 
good, say dyrifeiar'constant. Capital stock ^ the end of 
each period Ipn be estimated from investment during 
the period and capital stock at the beginning iof the 
period 

(/= 1, 2, . . . ,/?), . " \ 

>ye have compiled time series of csijiital stock esti- 
mates for seven asset classes: consumer durables, non- ' 
residential structures, produced durdole equipmdntV res- 
idential structures, nonfanri inventories, farm invens^^ 
tdries, and land. For each of the seven {isset classes we 
derive perpetu^ inventory estimates : of the stock as 
follows: First, we obtaia^benchn}arjkestijaiate of capi- 
tal stock fh)m data on national wealth in constant ^ 
prices* Second, we deflate the inve^tm|^ht series froni ' 
the nationa^l inpome and product accounts^^to obtain , 
ihvestmeht in constant {Prices. Thirds we choose £n 
estimate of the rate of rej^laifemelit from data on > 
lifetimes of caipital goods. Finally, we estimiate capital 



Table 1 

^Value Share of Investment Goods Product, 1947-73 ^ 

2 



Year 


Canada"- 




1947 


,275 




1948 


J94 




1949 


.300 




1950 


' .307 ' 


.243 


1951 


.294 


.255-' 


1952 


.297 


.249 


- 1953 


.299 


.242 


1954 


.296^ 


,.249 


1955 


.302 


. .262 
* ;264 


1956 


.32T 


1957 


.332 


.272 


1958 


.313 


.274 


1959 


.306 


.272 


1960 


^ .297 


.276 


""1961 


.292 


.287 


1962 


.300 


y 292 
f .294 


1%3 


^ .309 


1964 


' .313 


.309 


1%5 


.326 ^ 


.311 


1966 


.336 


,o .317 


1967 


.329< 
.330' 


. .317 . 


1968 


.319 


- 196r 


.324 


.326 


1970 


* . .324 


.327 


197V 


,321 


.331 


1972) 


, ...323 


.333 


197r 


.323 


.333 











^ Nether- 


United ' 


United 


Germariy 


Italy 


Japan ' 


Korea 


lands 


Kingdom 


States . 












.279 








< 




.306 














.287 


.304 












.337 . 


.324 








.251 




.336 


.336 


.247 , 


.298 




.243 . 




.318 


.321 • • 


.252 


.271 , 




.272 . 




.314 


.339 


/258 


.274 




.279 




.303 • 


.368 • V 




. ; .295 




» .297 


.213 


.334 


.362 


.267 


\ .334 




■^310 


.216 


.331 


.365 


:277 , 


) .372 . 




.322 


.223 


.323 


.359 " 


.272 


J .322 




.300 


.^1 


.295 


.363 


.278 * 


.351 




.316 


.235 


.3115 


.386 


.289 


.389 


.125 - 


.325 


.238 


.297 


.391 ' 


.300 


. .450 


\432 ^ 


.326 


.238 


.291 


.396 


.305 


.414 


.152 


.326 - 


.233 


.302 


- .390 


.309 


.421 


.160- 


.3|9 


•.234 


.306 


.414 
's.422 ->^. 


.290 


.429 


.139 


.342 


.253 


.306 


.269 


.408 


* .169 


.341 


.251 


.314 


.39* 


.263 


.414 


.227 ' 


.340 


.246 


.313 


358 


.269 


.443 


.232 • 


. -.343 


.253. 


.301 


.389 


.276 


.458 


r .270 


— .J48 


\257 


.303 


.412 


.281 


.463 ' 


.281 


,^ 


.i^o 


.300 


.;424 


.284 . 


.482 


.264 . 




. .254 


.288 


.420 


.284 


.469 


.250 


.347 


.258 


.293 


.409 


.280 


.460 




I •.332f 


.255 ' 


.300 


.405 


.281- 


.486 




* .329 


.264 


.302 
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• J 




f 






L 






















1 


• Nether- 


United 


^ United 


Year 


Canada 


France 


Germany 


Italy 


Japan 


1 Korea 


lands 


. Kingdom 


States 


1947 


.346 














.370 


1948 


.376 




. ) 










.379 • 


1949 


1397 


•• 












•375 


1950 


.413 


-.439 


. .340 












.395 


1951 


.40i5 ' 


.387 . 


. .348 




• * 




.474 




.402 


1952 
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• 1953 
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.378 


.406 
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.398 


. .405 
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1964 ■ 
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.395 
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.411 


.467 
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1967 


.440 
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.416 
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.394 
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.421 
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.433 
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.332 


.409 


.342 


.415 


.387 
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.430 


.439 


.409 


.33y 


.405 


-:355 


-.421-^ 


.405 


.410 


.470 


.439 


.404 


;329 


.3^6 


.378 


-.410 


.404 


.415 



Stock in every period by^pplying the perpetual invef\,f 
tpry method as outlined in section 2., 

Eacfi type of coital stock can be valued in current 
prices by using an index of the acquisition prices for 
new capital goods. We employ the investment goods 
price indexes to convert stocks of assets in constant 
pric^isao stocks of assets in current prices. These values 
can be employed in estimating value shares by class of 
assets. The value shares and stocks can be combined 
rto obtain a translog quantity index of aggregate capital 
stock. The price index of capital stock is obtained by 
diyiding the value of all assets by the translog quantity 
4ndex. V^e shares of the seven assets in each country 
for 1970 are presented in Table 3. 

To construct trkqslog price and quantity indexes of 
capital inpulA^e require value shares of individual capi- 
tal inputs/inrtotal property compensation and stocks of^ sector can be divided into corporate business, noncor- 
jaJ/assets. In the absence of taxation the value of l^orate business, and households and nopproQi institii- 
ttal input is the sum of depreciation and the » tions. Households anid institutions are not subject to 
to capital, defmed as the nominal return less direct taxes on the floAof capital services they utilize, 
ort. 9 ' Noncorporate businesses subject to personal incon^^ 



individu; 
the yth 
own ret 
revaluai 



(/=I,2,..;,n). 

Gjven prdpertjrcompensation, the stodk of assets, the 
price of acquisition of capital stock, and the rate of 
depreciationX we can determine the nbminal^te of 
remm. The nbminal rate of return is equal to the ratio of 
property compensation less depreciation plus revalua- 
tion of assets to the value of capital stock at the begin- 
ning of the period. 

In measuring the rate of return, differences in tax 
treatment of property con\pensation must be /taken 
into account. For tax purposes the private doi^stic 
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tabfaS 

Valua Shares of Capital Stock by Asset Class, 1970 



i.' 


Canada 


France 


Gennari'y 


Italy 


Japan 


Korea 


Nether-* 
lands 


United 
jCingdom 


United 
States 


Consumer 
durables 


.1^)6 


.067 


- .076 


.081 


.055 


.038 


.094 


.086 


.137 


Nonresidential 
structures- 


.233 


' .150 


.193 


.180 


.376 


.239 


.192 


. .205 


.157 


Producer 
, durables 


.156 


.198 


.222 


.173 




.176 


.206 


.316 , 


.136 


Residential 
structures ; 


•200 


.276 


, .294 


.371 


.188 


.177 




. .168 


.216 


Konfarm 
inventories 


' .111 


.078 . 


.077 


.139 


.110 


' .091 


.105 


.077 


Farm 

. inventories 


.017 


.198 








.043 


. K 


.019 


.012 


Land 


.222 


... A,......:,...,.. 


.117 


>.243 


.217 


.163 


.101 


.263 , 
— — 



taxes on income generated from capital services, and 
qpi^iiate ^business is sutgect to both corporate and 

, personal income taxes. Households and corporate i^md 
noncorporate business are subject to indirect taxes on 
property income through taxes levied on the value of 
property ..Iji order to take these difTerences into4ibcount 
we allocate each class of assets among the four Sectors. 
For all countries, households and institutions have been 
treated separately from the business sector;^|ip<some of 
the countries it was not pos$ibIe^ $epai^^ 
rate and noncorporate sectors. ' T 

Property compensation associated with assets m the 
household sector is not taxed directly; however, of 
the inconie is taxed indirectly through property taxes. 

^ To incorporate property taxes into our ijidifcxes of the 
price and quantity of capital services we add property 
taxes to the return to c^p^t&l and depreciation in the 
defin^on of the^alue of thejrth capital input. , 



-PijO 

iT)\AfiTjl). 



^[PljiT)-p 
hPii{T)tj{7 
r^l;2,...,n), 



whtire // is the rate of property taxation. The nominal 
rate of return (s the ratio of property compensa^itfSi less 
depreciation plus revaluation of coital Mstts less 
property taxes t^the value of capital stock atpe begin* 
ning of the pericKl. v 
Given the nominal rate of return for households and 
^pj^ itutions, we can construct estimates of capital input 



prices for each class of assets held by households and 
institutions —land held by household^lQid institutions, 
residential structures, nonresidential structiAres, pro- 
ducer^ durables, and consumer durables, These esti- 
mate^Viequire acquisition prices for each capital good, 
rates .of replacement, rates of property taxation for 
assets held by households, and the nominal rate of 
return for the'sector as a whole.' We employ separate 
effective tax rates for owner-occupied residential prop- 
erty, bojth land and structures, and for consumer dura- 
bleis. Finally, we combine the price ^d quantity of 
ce^ital input for each asset class into a translog index of 
capital input for Households anc^jistitutions. 

To -obtain an estimate of the n'oncorporsKe rate of 
return/ w^ deduct pri$^ty taxes from noncorporate 
properly compensation, amt revaluation of assets , sub- 
tract depreciation, and divtb^^ result by the value.ot 
noncorporate assets at the Mginning of the periofl. The 
noncorporate rate of return is gross of personal income 
taxes on npncor^rate property compensation. Prop- 
erty compensation of households and institutions is not 
subject to the ^rsonal income tax. The value of prop- 
erty compensation in the noncorporate sector is equal 
to the value of the flow of capital services from residen- 
tial and nonresidential structures, producer durable 
equipment, farmland nonfarm inventories, and land 
hef9hy4he sector. All farm inventories are assigned to 
the|nonc6rporate sector. Given the noncorporate rate 
of return, estimated from noncorporate prop^tv com- 
pensation by the method outlined abdye/aj^l^«iven 
data on prices of acquisition, stocks, tJStx^ies^ 
replacement rates for each asset class, we can estimate 
capital ifiput prices for each asset class' Price .and 

2 3 . 
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.quantity datd are combined into a translog index of the 
quantity of capital input for the noncorporate sector. 
' We next consider the measurement of prices and 
quantities^ of capital input for corporate business. T6 
obtiSn an estimate of the corporate rate of return we 
must take into account the corporate income tax. Fof 
the United States, th^ rvalue of capital inpuf for the 
corporate sector, modified to incorporate the corporate 
income tax and indirect business taxes, becomes 

[p„(T-l)r(T)^Pjf(D5,-(pjj{D 
-Pij (T-m ^Pff (7) r, (7) iv4; (r-1), 



(/ = 1, 2, . ..,«), 



where u(T) is the corporate tax rate, z/(7) is the present 
Value of depreciation 'allowances on one dollar's in* 
. vestment, kf(T) is the investment tax credit, and >y (J) = 



kj(T)u(nzj(T) for 1962 and 1%3 and zero for att^ther 
years. The tax credit is different from zero only, for 
protfucers* durables, Depneciation allowances are dif- 
ferent from zero only for producers' durables and struc- 
tures. For other countries this formula has been 
adapted in order to reflect the corporate tax stnictiiir|e in 
each^untry. , ; 

Our method for estimating the corporate nomifial ikie 
of return is the ^ame as for the noncorporate nominal 
rate of return. Property compensation in the cdrporate 
sector isjme sum of the value of services from residen- 
tial and nonresidential structure;^, producer durable 
equipment, nonfarm inventories,/and land held by that 
sector. To estimate the nominal rate of return in the 
corporate sector/ we require es^mates of t^e vimabiibs 
th^ descritTe the corporate tax structure — the effec- 
tive corporate tax rate, the p^sent value of deprecia- 
tion allowances, and the investment tax credit. We 
obtain estimates of all the variables — acquisition - 
prices ahd stocks of assets^ rates of replacement, and 
variables describing the tax structure — that enteir the 
value of coital input exc^t„of course, for tht nominal 
rate of return. We then determine the nominal irate of 



Tabl«4 ^ 

Own Rat# of R#turn to Capltm In the Butinott Sector, 1947-73 
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return from these variables and total corporate property 
compensation. 

To estimate the nominal rate of return in the corpo- 
rate sector, we first subtract property taxes from total 
property compensation before taxes, then subtract cor- 
porate profits tax liability. We then add revaluation of 
assets, subtract depreciation, and divide tt^ result by 
the value of corporate assets at the beginning of the 
period. The corporate rate of return is gross of personal 
income taxes, but net of the corporate income tax. 
estimate the pricje of capital input for each asset 
employed in the corporate sector by substituting the 
corporate fate of return into the corresponding formula 
for die price of capital input. These formulas also de- . 
pend on acquis|tipn prices of capital assets, rates of 
replacement,' an^variables^esc^bing the t&x structure. 
Data on the stock of each asset class are constructed by 
the jperpetual inventory method. Price and quantity 
data of capital input by asset class are combined into a 
translpg index of the quantity of capital input for the 
corporate sector. 

It is interesting to compare the rate of return on 
capital over time and across countries. In Table 4 we 
present own rates of return for the bustne^s^^ector. 



These rates of return are computed as a weighted aver- 
age of own rates of return on corporate and noncorpo- 
i;^te assets, using the value of assets afthe beginning of 
the period in each sector as Weights. Own rates of return 
are adjusted for differences in ratcjs of inflation over 
time and across coun.trie$. Capital input prices depend 
only on own rates of return. The price and quantity^ 
index ournbers for coital input in the various sectors 
can be combine^ into a price and quantity index for' the 
private domestic sector. TKe quantity index is a trails- 
log index number.and the price index is defined a3 the; 
ratio of prol^ertv^congpcnsatton to tjifjquantity index. 
Growth ratesofWal capital iiyut are presented for each 
country in Table p. 

Roai Product and Factor liiput 

To construct a quantity index of labor input it would be 
desirable to use the formula for a translog labor index' 
for a large nttmber of skill classifications. Classifica- 
tions tovld be (defined by level of education, sex/age, 
occupation, and so ^on. Following Jorgenson' and 
Griliches [14], we have limited our consideration to a 
single skill measure — educational attainment. This re- 
sults in a quality of labor index, whichive apply to total 
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Annual Rajtaa of Growth of Real Private Oomeatic Capital lnpi^|M947-73 
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manhours in the private domestic sect<2^r. Growth rates 
of real labor input ari presented for /eacf} country in 
Table 6. The quantity indexes of private domestic capi- 
tal and labor^tnput can be combined into a tnmslog 
quantity index onprivate domestic/ factor inpi!l>The 
imce index is then/computed as theyratio of the value of 
private domestitf^put to the quantity index. Growth 
rates of real factor input are presented for each country 
in Table 7. 

Oiveii measures ^total.produc^t incurrent prices, the 
remaining task is to separate these data into price and 
quantity components. Total prdduct is first divided int|^ 
investment goods and consumption goods. These com- 
ponents of total product are ^separated into price and 
quantity components using deflators from the national 
income and product accounts. The quantity indexes for 
consumption and investment goods are tl^n combined 
using translog index num^rs. Price indexes are con- 
structed so that the prodiict of price and quantity in- 
dexes equals the current faoUar magnitude* Since inven- 
tory investment and netj6xport$ can be negative /quan- 
tity indexes areradded to^ the quantity index of consunUp* 
tion and investment go^xis to obtain the quantity index 
of gross private domMtic product. Growth rates of real 
product are' presented for each country in Table 8. 



Growth rates of total factor praductivity, where total 
factor productivity is defined as the ratio of real product 
to real factor input, are piesented for each counUy in 
Tabft ' 9. FinaUy , growth ratel of output per Ihpur 
worked* where output per hour worked is defined asthe 
fatio of real product to hours worked, are presented in 
Table 10. ^ 



4, InteAiatibnal Comparisons ' 
Introduction . 

Our idtemational comparisons are based on growth of 
output, input, total factor productivityrand ou^ut per 
hour worked for the nine countries included in our 
study. In section 3 we have presented annuail growth 
rates of real gross private domestic product^ real gross 
private domestic factor inpiit, total foctor productivity, 
and output per hour worked for all nine countries,^ We 
have also, presented growth rates of real capital input 
and re^at labor input for these countries. In this section 
we first exam^ growth in real factor input and in total 



'AO annual growth ntfea presented in this paper are conqnited as 
first differences of nakoiral logarithms. 
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Annual Rate* of Growth of Real Privatt Domestic Labor Input,- 1947 -'73 
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Tabl«7 7 

Annual Rataa of Growth of B«al Private Domestic Factor Input, 1947-73 
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f^tor productivity as sourcesiof growth in real product; 
We then look at growth in the quality of capital stock, 
the quality of hours worked, capital st6ck pet hour 
worked, and total factor productivity as sources x>f 
growth in iibai product per hour worked. 

Since aniUal growth rates of^real product, real capital 
input, real raptor input, total factor productivity, and 
real product ^r hour woricMarecavailable for all nine 
countiies indeed in our study for the period 1960-73, 
we canX^ompare patterns of productivity growth across 
countries for this period. For all countries except 
Korea^ annual growth rates are available for periods 
ending'Vn 1960 and beginning at various points pf time 
from 1947 to 1^55, so that vife can compare patterns of 
productivity growth between time periods for every 
country except Korea. Since the earlier periods vary in 
length from country to country^ we^ do not attempt 
make systematic comparisons of productivity growth 
patterns across countries for periods before 1S(^-731 

Aggregate Economic Growth 

Wc present average annual growtb rates for real 
product, real factor input, total factor productivity, real 
Or ' al input, and re^l labor input in Table 11 . This table 
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provides average ann2iai growth fates for all' nine 
countries included in our study for the period 1960.-73. 
Our Hrst international comparisons of aggregate eco- 
nomic growth are based on growth in real product, real 
factor input, and total factor productivity for all nine 
countries for this period. Table 11 idsQ includes average 
annual growth rates for all countries except Korea for 
earlier periods beginning from 1947 to 1955 and ending 
in 1960. Our intertempord comparisons of growth 
patterns are based on data for the period 1960-73 ^d 
for the earlier periods, . . 

During the 1960-73 period, average growth rates of 
r§al product fell within the relatively narrow range of 
4.1 p^ejnt to 5.9 percent for six of the nine countries 
includn in our study. For Canada and the Ujij ted 
StatesT average growth rates of feal product were' 5. 1 
percent and 4.1 percent, respective^. For France, 
Germany, Italy, and the Netherlands, average growth 
•rates were 5.9'percent, 5.4 percent, 4.8 percent, ind 5.6 
percent. Growth pf real product for / the United 
Kingdom fell below this ranga with an average rate of 
3.8 percent: For Japan ahq Korea, growth of real 
product greatly exceeded this range with average rates 
• of 10.9 percent and 9.8 percenl, respectively. 
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T«bl« 8 . 

Annual Ratas of Growth of Raal Gross Privata Domaatic Pro<luct, 1947-73 
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Among the six countries characterized by moderates 
gro^h of real product^ the range of yarisition ia average 
growth rates of real factor input is even narrower thari 
for rei^ product. Ppr France; Germany* Italy, and the 
Netherlands the average' growth rates of real factor 
input are 2.9 percent, 2.4 percent, 2*2 liercent, and 3.0 
percent, respectively, for the period 1960—73. For this 
.period the average growth rate of real factor input for 
Canada is 3.3 percent and for tl^e United States is 2.9 
perccwt. By contrast tht high growSTcbuntries, J^an 
and Korea, had the highest average growth rates of real 
factor input, 6.4 percent Und 5.8 percenti. respectively/ 
The l^iw growth country, the United Kingdom, had the 
-lowest averse growth rate in real factor input at 1.8 
percent. 

Our firs^, conclusion is that variations .icT average 
growth rates of real product among Countries during 
1960-73 are associated with variations in growth rates 
of real factor input! This conclusion is based on all 
possible comparisons between growth rates bfresd prod- 
. uct and reall factor input for pairs of countries. For 
twenty-eight of the thirty-six i*ossib|e comparisons the 
mces of growth rates of real product have the 
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same Sign as the difFereiices of growth of real factor 
input. For example, a comparison of patterns of 
economic growth for 1960-73 for Italy a(id the United 
Kingdom reveals avef^age growth rates of real product 
of 4.8 percent and 3.8 percent, respectively* lliese 
growth rates are associated with average growth rates 
of real factor iiwut of 2.2 percent and 1.8 percent. 

If we- comiwe patterns of aggregate* economic 
growth between the I960— 73't>eriod and earlier periods 
for each country included in ourstudy (except Korea), 
we find that average growth rates of real product have 
increased for France,/ Japan, the Netheiiands, the 
United Kingdom, and the United States, and that aver- 
se growth rates have decreased for Canada, Germany, 
and Italy. For every country ^yith an increased aver- 
age growth rate of real product, the average growth rate 
of real factorrinput has also increased or r^mjained the 
same. The niost dramatic increases are for Japah,^ 
where the average growth rate of real product rose from 
8.1 percent for 1952 -60 to 10.9 percent for 1960-73; 
the avenige grdwth rate of real factor input rose from 
4-7 percent for the earlier period to 6.4 percent for the 
later period. At the opposite end of the spectrum, the 
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Tabto9 

Annual Rata of Qrowth of Total Factor Productivity 
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growth rate of re^ product for tH( United Kingdom rdse 
modestly from 3-3 percent for 1955-60 to 3.8 percent 
for 1960-73, and the growth rate of real factor hiput. 
remained virtually unchanged at 1.8 percent for both 
periods. 

Among countries with decreases in .the average 
growth rate of real product^ the greatest change was for 
; Germany with a decline from 8.2 percent for, 1950-60 to 
5.4 percent during 1960-73. The average growth rate of 
real factor jnput dropped from 3 .6 percent to 2.4 percent 
between the two periods. Fbr Canada the growth rate of 
^ teal product dropped from 5.2 percent for 15f47-60 to 
, 5.1 percent for-1960-H, and the growth rate of real 
factor inptjii dropped from 3V5 percent to 3.3 percent 
between the two periods^ For Italy the average growth ^- 
rate of real product declined from 6«Q percent for 
1952 -60 to 4.8 percent fpr 1960-73, and the growth 
rate of real factor input declined ffom 2.6 percent for the 
earlier period to 2.2 percent for the later period. Our 
second conclusion i$ that increases and decreases in 
average growth i:ates of real factor input between 
1960-73 and various earlier periods Beginning from 
1947 to 1955 and ehding in 1960 are strongly associated 
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with increases and decreases irksayerage growth 1 
real product for all dmt countn^$>fi^ 
available. ' % • 

The most striking iflustration^of the association of 
growth in real factor input and growth in real product is \^ 
provided by a comparison of patterns of aggregate 
economic growth for Germany and Japan* During 
1950-60 Germany had an average growth fate of real 
product of 8.2 percent, and fof 1952-60 Japan had an - 
average growth rate of real |>roduct of 8. 1 percent. For 
1960-73 Japan's average growth rate of real product 
rose to 10.9 percent, and<yermany's average growth 
rate fell to 5*4 percent. Japan's average growth rate pf 
real factor input rose from 4.7 percent for the earlier 
^period to 6*4 percent for the 1960-73 period, and Ger- 
many's average growth rate fell from' 3.6 percent to i.4 
percent. 

* , ^ . .■ ' . 

Qrcfwth H\ Capitiil and Labor Input 

\n analyzing the growth of real factor input among coun- 
tries or between time periods for a given country, we 
first recall that the growth rate of real factor input is a 
weighted average of growth rates of real capital input 
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Annual Rataa of Growth of Output par Hour Workad 
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TabIa 11 / 

Avar^ga Annual Growth Rataa of Raal Product, Raal Factor Input, Total Factor Productivity, 
fimmi Capital Inputs and Raal Labor Input 

- 'Nether- United United 
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3^t^ factor pro- 
ductivity 
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Real labor input 

Real product 
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Total factor pro^ 
ductivity 
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and real labor input with weights given by the value 
^shares of each input. We give value shares for capital 
^ jqput together with ratios of the average weighted 
growth rates of capital input, labor input, andtptal 
factor productivity to the average g^owt^^TatC'c^^eal 
product in .Table 12. The growth rate of each input is 
weighted by the/ vahie share of that input. Table 12 
imvides data for aH nine countries for 1960-73 and for 
all countries except Korea for earlier periods ending in 
I960. 

Value share^ for capital input vary within a narrow 
range froiin 0.369 for Korea to 0.449" for Canada for 
1960-73, so that variations in weights assigned to capi- • 
tal and labor input account for little variation In avS^Qe^ 
growth rates of real factor input^ross countries. How- 
ever, average growth rates of real capital and labor 
input vary substantially among countries^ as indicated 
in Table 1 1. For the European countries the growth rate 
of labor inpu^ ranges froni a negative 0.7 percent for 
Germany to a Dositive 0.4 percent for France. Average 
growth rates of labor input tor Canada and the United 
entand 2.2 percent, respectively, and 
rea are 2.7 percent and 5.0 per>:ent. 



States are 2,0 
for Ji^>an and 
respectively. 

Comparing a 
among countrii 
Korea hav#the 



rage growth rates of rpal capital input 
for 1960-73, we find that Japan and 
ighest average growth rates, with 1 1 .5 
percent "^d 7.3 percent, respectively. Canada,, the 
United Kingdom, and the United States have relati vely 
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low average growth rates of 4.9 percent, 4.6 percent, 
and 4.0 percent. For the remaining European countries 
tHe average growth rates of capit^l input are higher thah 
for the United Kingdom and the two North American 
countries and lower than for the two Asian countgjes. 
Average rates of growth for France, Germany, Italy, 
and the Netherlands are 6.3 percent, 7.0 percent, 3.4 
percent, and 6.^j>ercenL ^ 
Our third conclusion is that for 1960-73 very high 
. average growth rates in real product are associated with 
high average gro>^ rates of both capital tmd labor 
input and that low average rates of growth in real prod- 
uct are associated with low average growth rates pf 
both inputs. Average^^wth rates of real product in the 
modeqUe Ffuige froln"4.5no 6 percent, which includes 
five of the nine countries in our$tudy , cait be associated 
either with low average growth rates for labor and high 
growth rates ibr capital, 4s in Germany^ or with high 
average growth rates for labor and low growth rates for 
capital, as in the United States. Since there^re substan- 
tial variations among countries in awrage growth rates 
Qf both capital and labor inpujt, further analysis requires 
a study of the sources of growth of capital input through 
the supply of saving and capital formation atid the' 
sources of igrowth of labor input through the supply of 
Work effort. 

We find it useful to illustrate our third conclusion by 
comparing the economic perfocmance of the United 
Kingdom and the United "State^for 1960-73. The 
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Valua Shara of Capital Input and Contributions of Growth In Raal Capital Input, Real Labor Iniut 
and Total Factor Productivity to Growth |n Raal Prqd||ct • . 
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United States* overage grdwth rate of real product is 
higher at 4. 1 percent than ttie United Kingdom's at 3.8 
percent. Average grow^^^ates of real factor input are 
2.9 perdiltfor the Unit^ States and 1 .8 percent for the 
United Kingdom. The difff|rence in growth rates of real 
factor input can be accounted for by the difference in 
average rates of growth of real laborinput, 0 for the 
United Kingdo^ and 2.2 percent for the United States. 
Tht United Kingdom's average growth rate of capital 
input of 4,6 perc|nt exceeded that for the United States 
of 4.0 percent. Ilie United Kingdom's average growth 
rate of total factor productivity of 2. 1 percent also ex- 
ceeded that for the United States of 1.1 percent. The 
difference in average grbwth rates of real labor input in. 
the two countries accounts almost entirely for the dif- 
ference in average growth rates of real product. 

If we compare the growth of real factor input during 
1960-73 with that of earlier periods, we first observe 
that theV^atest change in value shares of capital input 
is Japan's increase to 0.4 15 for the period 1960-73 from 
0.352 for the earlier period. Changes in value shares of 
capital input between time periods do not account for 
much variation in average growth rates of real factor 
input between iime periods. For five of the eight coun- 
tries included in our intertemporal comparisons, the 
value share of capital input increases between the ear- 
lier periods and the period 1960-73. If technical change 
were Hicks-neutral, this would imply an average elas- 
ticity of substitution in exceswf unify for these five 
countries, since the growth rate of capital input exceeds 
the growt}| rate of labor input for all countries and all 
periods except Japan for the period 1952-60. 

Comparing the average growth rates of real capital 
input and real labor input between time periods for 
. Japaii, we^find that its average growth rate of real labor 
input for the period 1952-60 was 4.8 percent, and its 
average growth rate of real capital hiput was only 4.5 
percent for this period. For the period 1960-73 Japan's 
average groWth i&te of labor input declined tp 2.7 per- 
cent, still high by international standards, and its aver- 
age 0nowth rate of capital input jumped to 11 .5 percent. 
The improyement in Japan^s economic performance 
•was due almost entirely to the increased average growth 



growth rate of real labor input; the contrast to changes 
in Japan's economic; performance between 1960-73 
and the earlier period is due to differences iii the in- 
crease of the average growth rate of capital input. 

^ur fourth conclusion is that a rise or fall in the 
average growth rate of real labor input is associated 
with a fall or rise in the growth rate of real capitalinput. 
This pattern reflects the process of, substitution be- 
tween capital and labor input in production. Germany 
and Japan provide the most striking illustrations of this 
pattern witfi substantial changes in aggregate economic 
growth between 1960-73 and the earlier periods. How- 
ever, thc^same pattern can be seen for two countries 
with moderate changes in aggregate economic 
growth — Canada and the United States. Canada's av- 
erage growth rate of real capital input fell from 6.8 
percent to 4.9 percent, and that for the United States fell 
from 4.6 pertent to 4.0 percent, t^tween the^ periods 
1947-60 anPl960-73. For the same two periods, 
Canadai's average growth rates of labor input rose fix>m 
1.1 percent to 2.0 percent, and the^Uhited States' rose 
from 1.2 percent to 2.2 percent. France is the pnly 
exception to the general pattern; its a^rage growth 
rates of real labor input and real capital input rose from 
0.3 percent to 0.4 percent and from ^4 J percent to '6.3 
percent between the periods 1950-60 and 1960-73. 

As a second illustration of our fourth conclusion we 
compare Korean growth for the period 1960-73 with 
Japanese growth for the period 1952r 601^ Japan's aver- 
age growth rate of real labori^iut was 4.8 percent and 
Korea's was 5.0 percent. Koi^^^ average growth rate 
of capital input was 7.3 percent, and Japan's was only 
4.5 percent. Korea's averjElge growth rate of teal prod- 
uct for the later period was 9.8 percent, compared with 
Japan's rate of 8.1 percent for the earlier period. 
Korea's average growth rate of total factor productivity 
for the later period was 4.0 percent, and Japan's aver- 
age in the earlier period wds 3.4 percent. The difference 
in average growth rates olf capital input accounts for the 
^JfiTerence in economic performance^ 

Productivity Growth 

Up to this pdint we have compared patterns of aggre- 



rate of capital input. ^ _ _ - \ • 

Germany's decline inlhe awrage growth rate*of real gate economic growth among the nine poun^^ in- 

* labor input from 1 .6 percent during the period 1950-60 eluded in our study foF^the period 1960-73 . We have 

to —0.7 pfaxent from f 960-73 was as large a^apan's al$o compared patteriis of grov^ between various time 

decline from the peridd 19^2-60 to the la^erpKnod. perijods.teginning'firom 1^ to^955*and extendidg to 

jdeiinaq^s average growth 'rate of ca|>ital input rose 1960 lyid the thne period f^^73 for all countries ex- 

from 6.9 wrceiU for 1950-60 to 7.0 percent for 196d-73 cept Korea. Wfc can provide additional4>e|:spective on 

and its tfmBS^gxowth rate of real product fell from 8.2 these results by bdmparing patterns of growth in output 

/ iperoehiifrthe wUer period to 514 percent iii^e later per hour ^v^fiirked' aipphg c^^ betwe$|littinie 

^^^^jdt^TTie decline in Germany's economic perfor* periods. In Table 13 we present avera^ie annua) growth 

tKlv>:e :was due 'ppmarily to the decreased average jrates of real product per hour worked » real factor bnp 
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TablolS 

Avorago Annual Growth Rataa of Ro^ Product par Hour Worktd, Raai ^ktor input par Hour 
Woricad. Capital Stock par Hour Woricad, Quaiity of Capitai Stocic, Quailty of Houra Woritad 



Canada France Germany Italy 



Real product 
hour woriced 

Real factor input per 
hour worked 

Capital stock per, 
hour worked 

Quality of capital stock 

Quality of hours worked 



Real product per 
hour worked 

Real factor input 
hour worked 

Capital stock per 
hour woriced 

Quality of capital stock 

Quality of hours worked 'i 



.037 

.018 

.023 
.011 
.005 



.059 

.028 

.051 
.012 
.004 



.062 

.033 

.076 
.005 
.001 



.058 

.033 

.061 
.004 
.013 



Japan , Korea. 
1960- 73 

.087 .060 

* 

.041 m'^^y 



Nether- United United 
lands Kinnlom States 



.064 
.030 
.006 



.020. 

.014 

.012 



.058 
.033 

.048 

:020 

.ooy 



.045 

.025 

.048 
.004 
.006 



.027 

.016 

.017 
.010 
.008 



1947-M l9$0-60 1950-60 1952-60 1952-60 



1951-60 1955-60 1947-^60 



.046 

.029 

,045 

.017 
.006 



.051 
.021 

,040 

.009 
.005 



.067 
.022 



.05^ 
-.000 
.001 



.041 

.007 

.012 
.002 
.002 



.035 

^1 , 

-.013 
.013 
.002 



.040 *.037 
.017 .023 



.022 
.009 



.039 
.010 
.006 



.031 

.020 

.031 
.010 
.007 



per lioui; woriced, capital Stock per hour worked, quality moderate growth^ of real product per hour worked — 
ofcapital stock, and quality ofhpurs worked for all nine France, Italy, the Netherlands, and the United King- 



countries for the period 1960-73. Table 13 also includes 
.^verage annual growth rates for earlier periods for all 
bbiintries except Korea. 

During the 1960--73 period, the range of variation in 
average growth rates of real product per hour worked is 
only slightly narrbv^er -than for real product itself. For 
Canada and the United States, the average growth rates 
are 3.6 percent and 2.7 percent. For France', Italy, the 
Netheriands, and the United Kingdom the average 
growth rates are 5;9 percent, 5.8 percent, 5.8«percent, 



1 

'1 



dom — the average growth rates of real factor input per 
hour worked are 2.8 percent, 1.3 percent, 3.3 percent, 
and 2.5 percent, respectively. Gemnany's 3.3 percent 
growth rate of reat^tor input per hour worked is 
above K^pea's rate of 2.1 percent. J^an has the highest 
avefage growth rate of real factor input per hour worke4 
at 4i 1 percient as well as the highest average growth rate ^ 
of ifeal product per hour worked. . 
Q|ir fifth - conclusion is that variations in av<irage 

^ — . ^ ^ , — , growth rates of real product per hour worked among 

and 4.5 percent, respcsctive^w Germany*s^.2 pen^nt-^c^ntt^ period 1960-73 are associated 

gowth of real prddqqt per hbiir woiiced is- higher than with yariaijions in grd\yth nUes of real factor input pej 
orea's 6.0 percent. Japan*s 8.7 percent ayen^e grpyinth' hour worked^ Thi^ association jsi similar but not identi- vk. 
liite ef real product per hour worked is^ highest. ca^^ to the association we have Ybuhd bdtweeti grdwth 

The range of variation of growth rates of real lactor rateTi^Veal product and r(^ fact6r input during this 
inputi)er hour woriced is narrower than that of growth perio^. For twenty-nine of thirty-six possible compari- 
ratesVtreal product per hourworked, just as the range sons between pairs of countries the differences of 
of vacation of growth rates of real factor input is nhr- growth rktes of real product per hour worked have the 
rowerthan t^bfgrowth rates ofreal product. Average same sign as differences of growth rates of real factor 
amnuid growth rat^ input per^hour worked. For example, a comparison of , 

for Cjanada and die IJnited States are 1.8 and 1.6 per- pattemi of productivity growth for the period 1^^607-73 
. cebt^For^the four Eu^^ for an United Kiilgd^pm' shows! average 
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growth rates of real product per hour worked of 3.9 
percent and 4.5 percent, respectively. These growth 
rates are associated with growth raites of real factor 
input pet^ hour worked of 3.3 percent and 2.5 percent. 

If we compare patterns of productivity growth be- 
tween the period 1960-73 and earlier periods for each 
country included ih our study, except Korea, we find 
that avtrage growth rates of real product per hour 
worked have Increased for France, Italy, Japan, the 
Netherlands, and the United Kingdom, and have de- 
creased for Canada, Germany, and the United States. 
Every country with an increased average growth rate of 
real product per hour woiiced also has an increased 
average growth rate of real factor input per hour 
worked. The most dramatic increases are for Japan, 
where the average growth rate of real product per hour 
.worked rose from 3.5 percent for the period 1952-60, 
the lowest for au country included in our study for 
periods before r960,> to 8.7 percent fo^ period 
1960-73, the Idghest^for anV country included in otir 
study for this period. Similarly, the growth rate.of real 
factor input per hour Worked rose fh>m 0; 1 pecceiit for 
the earlier period to 4.1 percent f0r the later period, 
again the lowes^aitd highest average growth pites for 
the two periodM 
Among_^untries wilh decrei^ies in the average 
' grpwth'riae of rod product pcir hour woriced, CanadaV 
4^l]ined finom 4.6 percent fdr the period 1947 -60 to 
percent for the period 1960-73/ For the United States 
ihe decline was from 3. 1 percent to 2.7 percent for tJhese 
two periods. The corresponding declines in average 
0 growth rates of real factor input per hour worked werie 
from 2.9 il^rcent to 1 .8 percent for Canada and from 2.0 
percent to 1.6 percent for the United States. Germany *s 
average growth rate of rd^roduct per hour wprkedfell 
fix>m 6.7 percent for the period 19^-^to 6.2 percent 
for the i^riod 1960-73; its average growth rate of real 
fiictor input per hour worked rose frpm 2.2 percent to , 
3.3 percent for the same periods.* Our sixth conclusion 
is that changes in ^wth rates of real-product per hour 
woriced and real factor input per hour ^worked between 
various eariier p^ods ending in 1960 and the peqpd ' 
1960-73 are almost as closely associated as changes in 
^ gTOT^ rates of rea^iroduct and reld factor input for the 
two periods. / \ ^ 

A useful iUustnition of the association of growth in 
^ real frictor input per hour worked and growth ini^ 
product per hour worked is prpvided by a compwison 
ofpattemsofproduGJi^ 
/ ' doni and the UnitCid^'K^ 

, th^tifiiitied Kioiilim's i.T percent aven^ growth rate 
; <tf rea) product pdir hour worked was higher than the. 

V kM^States' 3 .1 percMt for the period 1947-60. For 
E RJ C yeriod^l960-73 the United Kiogdpm/s growth rate 



"r 



of real product per hour worke4rose to 4.5 percent, ar 
that for the United States fell ^^7 percent. For tl; 
period 1955-60 the United KingdohCsgrowth t^ot 
real factor input per hour worked Was 2^TperceiiCand 
that for the United States for the period 1947 -60 was 
2.0 percent. For the period 1960*^73 the growth rate of 
real factor input per hour worked for the United King- 
dom rose to 2.5 percent, and that for the United States 
fell to 1.6 percent^ 

Real Factor input 9tx ^6ur Worked 

The growth rate in real factpr input per hour worked is 
the sum of the growth rate of ciq^ital stock per hour 
worked, weighted by the value share of capital input, 
and a weighted average of growth rates of quality Of # 
capital stock and quality of hours worked , weighted by ^ 
the value shares of capital and labor input, respectively . 
We give the ratios of the weighted growth rates of 
capital stock per hour worked, quality of capital stock, 
tuul ^quality of hours worked, and the unweighted 
^i^Wth rate of total factor productivity to the growth 
rate of real product per hour worked in Table. 14. This 
tabk provides data for all nine countries included in our 
study for the period 1960-73and fqr alltcountries exr ^ 
cept Korea for earlier perio<»>adinig in 1960. 
V Average growth rateis of quality chan^eLibr both capir 
tal and labor input arc positive for all<^untlries and for 
all time periods includi^ in our study, except growth of 
capital qu&Uty for Germany for the period 1950-60. 
The average growth rate of capital stock per hour 
worked is positive for every country and evefy time 
period, except for Japan for the period 19^-60. Ja- 
pan*s growth rate of hours worked actually exceeded' 
the growth rate of capital stock for the period 1952-60. 

* For the period I960- 73 the contribution of #apii^ stoc^|| 
per hour worked exceeds that of either qualiw of c^^ita^^^ 
stock or quality of hours worked for all countnes except 
Korea. For earlier periods, the contribution of coital i 
iplock per hour worked is greater for every country 
except Japan. * ; * 

In accounting.^for growth in real product per hour ^ 

* worked for Canada, France^ and Korea for the period 
1960-73, growth in total factor productivity is more 
important than growth \^ quality of capital stock, hours 
worked, or capital stock per hour worked. Since these 
three countries are associated with low, moderate, and 
high growth rates (rf output per hour woriced, rcspec- 
tively, there is no association between average growth 
rates of output per hour worked and a large contribu- 
tion of total fiictor productivity for this 'period. ForV 
eariier period^ the cbritriibution of total factor produc- 
tivity is more important than the contribution of other 
sources of growth in real product pSf hour worked for 

all countries except^e United Kingdom and the 

.•».•«■••■.'<. ■ /' , 
9 ># ci . . 
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Tablo 14 

Contrtbutiono of Qrowth In Capital Stock par Hour Workod, Quality of Capital Stock, 
Quality of Hours Workod, and Total Factor Productivity 



Contributions of ' 
Cfipital stock per 
hour worked 

Quality of capit^ ^ 
stock 

Quality of hours worked 

Total factor 
productivity 



Contributions of 
Capital stock per 
hour worked 

Quality qf capital 
stock * " 

Quality (Adurs worked 

Total factor 
productivity 



Canada France Qermani ^aly Japan 

1960-73 



Nether- * United United 
Korea lands Kingdom States 



.287 


.360 


.476 


> .397 


.301 


.125 


.358 


.417 


.251 


.134 


.084 


.029 


.027 


.141 


.086 


.148 


.039 


.147 ^ 


.074 


.042 


.010 


.135 


.038 


.126 


.050 


^ • .082 


.180 


.506 


.513 


.487 


.444 


.516 


.673 


.445 


.463 


.423 


1947-60 


1950-60 


1950- 60 


1952-60 


1952-60 




1951-60 


1955-60 1947-60 


.415 


.298 


.299 


.114 


-.129 




■254 


.401 


.391 


.155 


.067 


-.002 


.019 


.124 




.105 


t 


.123 


.071 


. .062 


.007 


.036*' 


.030 




.066 




.143 


.366 


.573 


.693 




.968 




.575 


.400 


.348 



United States. Japan's average growth rate of total 
^ factor producAivity for the period J952-60 is almost 
equal to th^ avera^^rowth rate of real product per 
hour worked; the c^ribution of growth in total factor 
produGtivity, as we have tiefined it, is equal to 0.968. 

Our seventh conclusioillis that the contribution of 
growth in real factor iiipu^>er hour worked is more 
important than the contribution of total fector produc- 
tivity ito accounting for growth in real product per houi" 
worked for the peridd ^1960-73 and less important for 
earlier periods beginning from 1947 to 1955 and ending 
in 1960. The nx>st dramatic illustration of this conclu- 
sion is.for Italy. During the period 1952-60 the con- 
triButioh of real&ctor in|)ut per hourworke^ was 0. 169, 
thfe lowest for any country and any time period included 
in our study (except Japan/br the period 1952^60). For 
the period 1960-73 the^<$ntribution of real factor input 
j^r hour worked was 0.559, v^hioLexceeded the cor- 
i^$p0^ding level for e other>;country except the 
irnited States, thie United States* cbrttribution of real 
factor i^put per hour woiiced fell from 0.6^ for the . 
period 1942-60 to 0-578 for the period 1960-73. 

We find that the contHbutiohs bf growth 
of capital stock and ^owth of the quality of hours 
^ ^'kcd arc clg^ly Comparable foi;jjic period 1960-7 

caflPi qtisdity exceeds 



^P^C cohtribut^h of growth in 



tha^ of labor qua|fty for Canada, France, Gem^y, 
Japan, and the Netherlands, but the contribiition of 
growth in labor quality is larger for Italy, Korea, the 
United Kingdom, and the United States. For earlier 
periods the contribution of growth in capital quality is 
laiger for Canada, France, J^an, and the Nether- 
lands, but that of labor quality is lai^er for Germany, 
Italy, the Ui<a^ Kingdom and United States. Our 
eighth and final conclusion is that the most important 
contributioir k» growth in real product per hour worked 
is provided by growth in capital stock per hour worked. 
Less significant Contributions to growth in r^al product 
P9T hour worked are accountable to growth in capital 
^d labor quality. Though of comparable magnitude 
former is sonfewhat more impoitant. 

A useful illustration of our final conclusion k prol 
vided by comparing contributions to growth inS|;eaI 
product per hour worked for th^United Kingdom and 
the UnMe4'States. For this period 1960-73 the United 
Kingdom's average growth ra^ of real product per hour 
worked is 4.5 percent and the United Stated' iis 2.7 
percent. Growth rates of capital and labor quality are 
0.4 and 0.6 percent^ respectively, for the United King- 
dom and 1.0 and 0.8 «percent, respectively, »)r the 
United States^. The differences in growth rates\f real 
prod^ pel- hpur worked are largely attributable tb the 
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j^ifference in growth rates of capital stock per hour economicgrowth for the period 1960- 73 are associatefl 
worked, which was 4.8 percent for the United Kingdom with variations in the growth of real factor input. This 
and 1.7 percent for the United States. If we extend our conclusion is strongly reinforced by a comparison of 
comparison to. earlier periods, we And that the United^ patterns of aggregate economic growth for this period 
States' growth rate of capital stock per hour workea with growth during earlier periods ending in 1960 for 
dropped from 3 . 1 percent for the period 1 947 - 60 to 1 . 7 each country except Korea. 



percent for the period 1960-73, and the United King- 
dom's growth rate rose from 3.9 percent for the period 
1955-60 to 4.8 percent for the period 1960-73. Growth 
rates of capital ^nd labor quality are roughly similar 
between the two periods for each country . We conclude 
that the^ifTerences in growth of real product per hour 
worked between the United States, and the United 
Kingdom and between the period 1960-73 and earlier 
perioils for each country caH^ be explained by differ* 
ences in growth of capital stock per hour worked. 



5. Summary 

In section, 2 we outlined a methodology for separating 
gUpwth in real factor input from growth in total factor 



Our second objective was to assess the relative im- 
portance of growth in real factor input per hour worked 
and in total factor productivity in accounting fqr the 
growth of output per hour wo/ked. We find that varia- 
tions in average growth rates of real product per hour 
worked for the period 1960-73 are associated with 
variations in growth rates of real factor input per hour 
worked. Changes in g^QWth rates o£:^raal product per 
hour worked and real factor input pCT hour worked 
betwjeen earlier periods ending in 1960 and the period 
1960-73 are also closely associated, 

The third objective of our analysis was to assess the 
role of growth in real cajpital input and in real labor input 
in accounting for aggregate economic growth. For the 
period 1960-7r-we find that very rapid growth of real 
product is associated with rapid growth of both real 



productivityV based on the transcendental logarithmic capital input and real labor input and that slow growth 



Iproduction function. Beginning with a production func- 
tion that gives output as a function of capital input, 
^ labor input, and ^me, we defined translo^ indexes of 
output, capital input, labor input, and te'Sf^ical change 
in terms of data on prices and quantities ofoutpdt and 
inputs at discrete points of time. We also introduced 
descriptive measures of the quality of capital stock and 
hours worked that transform indexes of capital stock 
and hours 'worked into translog indexes of capital and 
labor input. These descriptive measures are useful in 
comparing the results^ of our analysis of growth in total 
factor proctuctiyity with an analysisjof|rowth in output 
per hour worited as a measure of productivity change. 

In sectioil 3 we identified translog indexes of output, 
capital input, labor input, and technical change wit^ 
accounts foijpeal product, real capital input, real libor 
input, and tMU factor productivity for each of the nirie 
countries included in. our study. For all countries we 
constructed annual production accounts in curroH and < 
constant prices for the period 1960-73. Pof all coun- 
' tries except Korea we consthicted ahnu^d^firoduction 
accounts for various earlier periods/ beginmhg from 
1947 to 1955 and ending in 1960 



of real product is associated with slow growth of both 
inputs: Moderate growth of real prodi^ can be as- 
sociated wjth rapid growth of real capital input/rapid 
growth of real labor input, or modeHlte growth rates of 
both inputs. Our intertemporal coimarisons^how that 
increases an<f decreases in the average growth rate of 
real capital input are associated with decreases and 
increases, respectively, in the average growth rate of 
real labor input This finding provides evidence of sub- ^ 
stitutioiiL;betwe||^ capitld'aitid labor inputs ill produc-*^ 
tion.. / . 

O ur jFou rtb^jecti ve was to assess the role of growth 
in qtiilll^i^ capital stock* quality of hours worked, and 
capitaii^ri^k per hour worked in accounting for growth 
in real product per hour worked. The sum of the con- ' 
tributions of these three sources of growth in real prod- 
uct per hour worked is equal to the contribution of real 
factor input per hoUr worked. We cohcjude that growth- 
in real factor inptit per hour worked is more important 
than growth in total^Wj^or ^oductivity in accounting 
for the growth in» real ptodx^i pcr hour worked for the 
period VS^j^P^^t^^^^ns^ess M earlier periods 

ending in 196()i The>fi€(st import contributipn to 



Our ^irst objective was to assess the relative impor- ^bwth in real*j^ri>duct per hour wgrked is pcpvided by 
jtan^e of growth in i^^tfHfibtor input and in totaTTactor '^ow^ in capital stock per hour worked.^Growth in 



- prMuctivity in accounting for patterns of productivity 
growth for all nine countries for the period 1960—73 and 
for chaiigii^s in productivity growth ^tween eariier 
perioils eihding in 1960 and the period 1960-73 for all 
'"O "^es^^xcept Korea. We conclude that, for the nine 

^PJ(^ies include^ in otur study, variations hi aggrei 




capital quality is somewhat more important than 
growth in labor quality, but the contributions of these 
two sources of growth are comparable fn magnitude^ 
^u]^)^ analysis of international and intertemporal 
differences in thegrowth of capital input and the growth 
of labor input requires a detailed characterization of 
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^sources of grdwth of fhese inputs. Growth in capital 
inpm involves growth in capital stock as a component of 
wealth through saving and capital formation* A com- 
plete system of accounts, Ijke that developed by Chris- 
tensen and Jorgenson [5]« is essential to the analysis of 
sources of growth of capital input through saving, capi- 
tal formation, and accumulation of wealth* An analysis 
of the sources of growth in labor input through the 
supply 6f work effort is also req|uired. The analysis of 
sources of growth in capital and labor input remains an 
important objective for further research on patterns of 
aggregate economic growth. 
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Comment 

Donald J. Daly 



This paper summarizes the results of a larger study of 
the United States and eight of its miuor trading partners 
for theperiod 19^-73 (where possible). The full study 
for the indivMRI countries is about four inches thick 
and.a numb#of interim reports have been pr^esented. 
The m9)ot emphasis is on the measurement and con- 
tribution of the factors of production of labor and capi? 
tal to the growth of total real product and dutput per 
man hour. Total factor prodbctivity is derived as a 
residual, but has not been further broken down for any 
of the individual countries as part of the current project. 
/ When I was asked to discuss this paper! was encour- 
aged to be relatively nontechnical and to emphasize the 
policy implications of the study. My task has been made 
difficult by the inclusion of fourteen tables in the report, 
and the relative technicaHty*bf sections 2 and 3. The 
main theoretical portion of this paper has been pub- 
lished in essentially its present form in, a number of 
previous articles and volumes of conference papers^ 
The conference pi4)^r contains a narrative description 
the s<iVQ| msjor conclusions, but is devoid of policy 

< implications (for either government or business) for the 
United States or the eight other countries. 

Tfie two mbst important theme!l.^,mphasized by the^ 
authors of the study are (1) the importance of the con- 
tribution of total factor inputs, rather than output in 
relation tq total factor inputs, to total growth in the nine 
countries studied; and (2) the importance of capital as a 
productive factqr. Almost all seven conclusions in sec- 
tion 4 relate to these two themes-j-^themes* that have 
reappeared in their work since the initial 1 967 study by 
Joiigensdn aiid Griliches argued that the increases in 
real output could be almost conipletely explained by 
increases in total factor inputslf the factor inputs were 

; measured properly. The detej;|ed results for the United 

. States as part of the currenit shidy have modified ihis to 
a significant degree i^^e increase in ou^ut .in relation 
to total factor inputs is currently estimated as 1 .05 from 
1945 to 11965, compared to 0. 10 in the 1967 artiple; This 

^ substaotiaHy>lters the earlier conclusion that growth in 
total factor productivity plays a very, small role in 



It should be noted that other recent studies for some 
of the same coqntries show quite a differing relative 
contribution of labor and capital inputs compared to 
total factor productivity over a roughly comparable 

. time period. This is illustrated in Table 1 for the United 
SNates and Japan. 

The differences in the share contributions of capital 
and total factor productivity to growth are large for both^ 
countries, especially for the United States. Two points 
seem particularly imp<|||pmt to mention as reasons f6r 
that result, For one thing, the weights for the contribu- 
tion of capital are much laige r in this study than emerge 
in the studies initiated by Denison. This picks up a 
debate that has been going on for h decade. This arises 
because the current p^r uses weights for share of 
capital in national income, which includes depreciation, 
resij^ential structures and c^bnsum^r durabloji^^L of 
which are excluded from the income share to capital in 
the Denison results. Comparisons for eight countries 
are shown in Tabled 2. When the stock of ' caj^it 
growing more ri4>idly than emploj^nent for s^mc 
countries and time periods covered, the point cohtribu* 
tion of capital inpu t to growth is increased a(id the'si!ze 
of output in relation to total factor inputs is reduced by 
thb larger wei^t for^the contribution of capital. The 

» current study also incorporates quality ^change in the 
capital stock, which works in the same direction. The 
''qiisMity-' acUustment for capital basically reflects the 
diflferences in weights between the flows of the services 



Table 1 

Share Contribution Sourcee of Qrpwth of 
National Income ' 

. United States ^ Japaii 

1947-73 1^-69 1952-73 1953-71 
C.C.J D. C.C.J. DC. 



. Capital input 
Labor input 
Total factor 

productivity 0,296 0.594 0.418^* 0,557 



0.462 ^ 0.151 . 0.317 0,238 
0.242*" . 0.256 "0.264 0.210 



Sourcti: Christensen, Cummings and Jofigenson^ 'fable 12. 
(average of two subperiods for the United States and Japan) 
for columns 1 and 3; Edward F. Denison Accounting ^for 
United States. GroMfih. 1929'-1969 (Washington: The Bfook- 
ings Institution, 1974) Table 8-2, p. ]lt, for columiy^; and 
Edwttd F. Denison and William K. ChuH^, Haw^ Japan's 
Economy G^ew So Fast: The Sources of Postwar Growth 
(Washington: The Brookings Institution, 1976) Table 4-8, pp. 
42-43> fol^coluinn 4.'There are some differences, in periods 
covered anc^elinitkms of national income, |xi). lhesc:.woiikL- 
not be too imfKKtant in the differences shown. 
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Woighte for Capital Inputs 190D-62 







. Net 






rTCaCiil 


nallOIUU 






Paper 


Income ■ 


DifTerence 


Canada 


.446 ' 


.219 • 


+«227 


France 


.386 


.223 


+ .163 


Germany 


.388 


.258 


+ 130 


Italy ^ 


.414 


.180 


+ .234 


Japan^ 


.408 


.279 


+ .129 


Netherlands 


.452 


.252 


+ .200 


United Kirtfedom 


.381 


.214 


+ .167 


United States 


.439 


.201 ' 


- +.238 - 


Mean 


.368 


.203 


+ .165 



Sources: Column I from Chpstensen, Cummings, Jorifen- 
son, TaWe i; Column 2 from Edward F. Etenison assisted by 
Jean-Pierre PouWier^ Why Growth Rates Differ (Washington: 
The Bniokings Institution, 1967) Table 4-1, p. 38, DottHhy 
Walters, Canadian income Revels and Growth: Xn Interna- 
tional Perspective (Ottawa: Queen's Ptfinter/ 1968) p. 28, and 
Edward F. Dcnison and William K. Chung, How Japan's 
Economy Grew So Fast (Washington: The DitK>king8 Insti- 
tution, 1976) p. 28. There are slight difTereiices in the defi- 
nition of national income, ju column '2 include government 
and tousing (except for the U.S. and J^iui) but excludes capi- 
consu|i>p(ioT|^r^^ cplumn I excludes both government 
and housihg and includes depreciation. The laii^st differences 
arise in the income to capital as column I includes an impu- 
tat^ for the services of consumer durables and Is gross of 
depreciation. The revised national accounts for Canada would 
lower the share tocapital slightly from that shown in the table. 



of capital, as they measure them, and the weights for the 
stock of capital. I merely want to note these differences 
^thoUt Irying to debate or resolve the issues (iFor a 
further discussion of technical issues* see [2, 4, 5, 3, 

It might be noted that thp industry studies and others 
presented at th^ conference concentrate on manufiu:* 
turing and the commodity-producing industries. When 
.x>iie considers these industries, it seems preferable to 
exclude housing and consumer durables from the in- 
come weights for capital. 

In this paper the authors have not made any policy 
recommendations baised on the series of studies to 
either government or business in the countries con- 
ce'rfied. I am neither able to develop any policy implica- 
tions from the study ipoV to see much policy releviance in 
the study as it stands without much further analysis. 
The last two sentences in the study suggest further 
analysis of "the supply of work effort"* and the 
''sources of growth in capital and labor input/' Orally 
at Ae conference. Professor Jorgenson emphasized the 
scope for encouraging coital to a greater degree than in 
the paper. How could such a study throvrHght on tower 



■prices tQ^cof^su 

factor inputs, or Improve the balance of payments or 
some economic goal? Is capital stock Che really central 
determinant of growth? Why is the study so.disappoint- 
ing in its relevance to the policy issues that are beina 
considered in other papers at the conference? Let me 
analyze thi^ by considering the research strategy op- 
tions in international growth comptuisons, using the 
following two-by-four simple conceptual table. These 
comments go beyond th|||lrrent paper and deal with 
the broader questions o^search strategy, ^ofessor 
Jorgenson has under way additional studies that will 
explore some of these additional topics and Questions. 



Research Strategy Optlont 



CdnryMUisons over time . 
. Factor inputs \ 
Output in relation to inputs y/ 

Level comparisl^ns / 
Factor inputs 

Oytput in relation to inputs 



Macro Micro 
Present study 



The present study was limited to the contribution of 
factor inputs over time and did not attempt the interest- 
ing task of quantifying the contribution ^economies of 
scale, interindustry shifts, and the scope for technolog- 
ical dhange. Furthermore, othi^r studies provide adoi- 
tiopal illpminatioh from making level comparisons bet- 
ween CQuntries at a point in time in addition to malqiit 
comparisons over, time with , the same conceptual 
^ framework; in this they are helped by the Kravi^ata on- 
levels, but neiided data on differences in eduction, 
capital* and capital quality are not in the public domain. 
An analysis covering both is mudh more interesting 
ihzn either'alone, antd the cost of doing th<sm simultane- 
ously is less than doing them both independently. , 

Another dip^tlon thiat can be fhiitful is to do more 
industrial disaggregation. This is the direction that Pro- 
fessQrJorgenso/i has begun to take both for the United 
States over time and Japanese-United States compari- 
sons at a point in time. The current study is limited to 
the private domestic sector, excluding government but 
including housing. However, a m^jor part of the cov- 
crcd sector involves *'nontfaded goods,** to use the 
currently popular phrase in international trade litera- 
ture. Much of tt)e output of the service industries is 
produced and purchased in local markets. The interest* 
ing issues of growth, prodtKCivity, and trade relate to 
production and marketing in the comniodity-producing 
industries of manufacturing, agriculture, mining, and 
petroleum. It is interesting that all the papers presented 



PRir 



Part FIva: Intarnitlonal Productivity Comparltont 



previously this conference have emphasized the 
micro aspects, with important, policy applications » 

It might be of interest that some of the initial work on 
international growth comparisons in Canada started at 
the aggitgative level, using the Denison framework, but 
, quickly shifted to manufacturing. The rple of t^ffs, 
science policy, monetary policy, and business man- 
, agement in the price» productivity^ and cost position of 
Canadian manufacturing in relation to the United States 
has been looked at in this general perspeotive. Canada^s 
comparative advantages and disadvantages in factor 
supplies and productivity dijTen^Dce^ have been 
an^y^cd in relation to bpth the United States and Ja-y 
pan. Output per personin Canadian mining is 65 percent ^ 
higher, and in manufacturing, 25 percent lower than in 
the United States. Capital stock per perpon in Canada is 
higher than in the United States, but Oij|>Ut per person 
is lower. The studies have also had Implications for 
economic th^oty and such to|ucs as the economies of 
scale, the influence of tariffs ohv^e distribution of na- 
tional income, and intraindustry s))ecializieitibn in inter- 
national tradie. Research^ costs have been relatively 
smaU,:but policy implications have been both important 
and controvei^ial. 

Let me mentioA an interesting area in the Japan- 
ynited States comparisons.. Yukizawa's [6] compari- 
sons of output per person in about two hundred indi- 
\y idual manufacturing tndustne§|fione for4 years over a 
IS^ear period) suggest the levels in manufacturing put- 
porper man are much closer to North American levels 
than suggested by the agp'egative results for GDP ob- 
tained by Kravis and dissociates. The aggregate for ' 
Japan relative to North America has been held do^n by 
much ib^r levels of output 'iper person in apiculture 
and the s^^ce industries. After a sharp drop during the 
recession, manufacturing output per man and per man 
hour has been increasing sharply since early 1965 and 
now approaches North Americi|||J^veh, even though 
the stock of ci4>ital per worker js%|bstfmtia^^ 
Are product-specific and plant-specific scale econ- 
onues for individual manufacturing products in Japan 
similar to those in oth^r industrialized countries, or 
different? Will the more rapid diffusion, of new tech- 
nology slow down as the Japanese begin, to attain the 
levels of the most industrialized countries, or could 
they surpass t^e United States, as France and Germany 
have surpassed the United Kingdom in the period since 
the Second Worid War? What are the costs and benefits 
Of a science policy that emphasizes new research and 
development (as Canadian policy has), or of one that 
emphasizes the difRision of technology (as Ji4>anese. 
polfcy has)? What are the implicationiS for steel add 



become substantially greater than in the Uniti^d States 
once again? These research questions can be important 
for the direction of trade and ^mestic adjustments on 
the employment side in. the United States and other 
industrialized countries. 

* 1 would encourage the United States Diepartment of 
Labor to. emphasize additional research on these impor- 
tant questions in future research plahs. 

AddMduni 

In the oral presentatioh at the conference, Professor 
Jorgenspn added further comments on the policy impli- 
cations of the study, recommending encouragement to 
add to the capital stock in the United States, presum- 
i(bly the business portion, in the form of reproflucible 
fixed assets. . , 

\ The reader is reminded that Table 3 in the^ paper 
shows l;he share of nonresidential structures and pro- 
ducer durables as about 30 percent of the total capital 
stock. The balance relates to consumer durables, resi- 
dential structures, inventopes and land. Should all, or 
only, some, of these categories be encouraged? 
^ In connection with business capital stocks, the avail- 
able evidence indicates that the existing capacity Was 
being utilized at quite low rates, even before the addi- 
tional underutilization since 1974 (^merged. (See |6].) 
Can one really defend incentives to add tb busine^ 
capital facilities if the existing facilities are being <)f)cr- 
ated at such low rates of utilization? 

I am sure that union economists and union members 
would like to raise these and other questions about the 
policy implications of the study suggested orally at the 
conference by Professor Jorgenson. 
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Productivity growth is ai scrioujl candidiK^ for any list of 
leading policy concerns of the next decade. The results 
of our study n^veal that it is difficult to exaggerate the 
need for policies to stimulate U.S. productivity growth. 
Between the periods 1947-60 and 1960-73 U*S, pro- 
ductivity growth dropped from 3, 1 percent per year to* 
27 percent. During the i>eriod 1960-73 the United 
# States trailed every miyor industralized;country, in- 
^ eluding the United Xingdoin, in prodOcirvity growth> 
Our ^tudy also suggests some useful directions for the 
additipnal, work required to develop an analyius of* 
. policies to stimulate productivity growth: 

1. Growth of coital stock per hour worked is the^ 
most significant oT^the three sources of productivity 
growth weliave analysed. Capital is not limited to busi- 
ness fixed capital, as suggested by Daly in his com- 
ments, and measures to stimulate capital formation 
should not be limited to industrial plants or to producers* 
durable equipment. / 

2. Growth in capital and labor quality 9re roughly 
equal in importance as sources of productivity growth. 
Policies' to stimulate growth in the quality of factor 
inputs will enhance the effec^tiveness of utilizati«(& of . 
both labor aind capital iti the process of production. 

3. Growth in work effort through increased labor 
- force participation and increased eniployment is an im- 
portant source of economic growth. For the next two to > 
five years policies to provide, productive employment 
opportunities should have top priority. 

Previous international comparisons of productivijty 
growth have supported the conclusion that gro^h of 
real factor input is a much less significant determinant 
of productivity growth than growth in total factor prp- 
ductivity. This conclusion has very important policy 
implications. It imf>lies that policies to stimulate growth 
in productivity should emphasize measures to augment 
the growth of total factor productivity rather than mea- 
sures to increase the supply of labor and papital input. 

By contrast our results show that the emphasis has 
been misplaced. Growth in real factor input and growth 
in total factor productivity art equally important in — 



accounting for productivity growth. Differences be- 
tween time periods for a given country and differences 



among countries show that variations in productivity 
growth rates are mainly due to variations in rates of 
I growth of factor input. This conclusion implies that 
policies to stimulate the supply of labor and capital 
input can have substantial impact on |he rate of produc- 
tivity growth. ^ 

Hkldy correctly tsmphasiies'lhccc^tral importance of 
our methodology for measuring cikpital input in ' our 
analysis of productivity growth. It is equally iihportant 
to emphasize that our studies cover a much broader 
range of historical experience than the studies by Deni* 
son and his associates cited by Daly. Unfortunately, 
Denison's studies are based « defective methodol- 
o^ that fails to treat labor ana capital input symmetri- 
cally, i . - . ' » 

Ljtbor in|§b. should be weighted by wage rates, re- 
flecting the cost of using labor ip the production pro- 
cess. CapitU triputs should be weighted by annualized 
costs, including all componcints of the cost of using 
capital ~ the rate of return, laxes, and depreciation. 
The marginal productivity of l&bor is understated if any 
component of labor costs is omitted. Similarly, the 
marginal productivity of capital is understated if any 
component of capital costs is omitted. 

Denison and his associates have pioneered in the 
measurement of labor input. However, Denison has 
failed to incorporate a symmetrical approach to capital, 
so t|iat his measures of capital input are not consistent 
with his measures of labor input. His results completely 
distort the analysis of sources of economic growth and 
result in misleading recommendations for policies to 
stimulate productivity growth. Daly has provided use- 
fial dec^uqentation of sources* of differences between 
our results ai\d Denison*s^ 

Daly has pointed out that much additional work 0^ 
required to suf^rt detailed policy analysis of measures . 
to stimulate productivity growth; we endorse all of hts 
very useftil suggestions; Finally, it is a pleasure to thank 
Daly for providing a careful and thou^tftil set of com- 
ments on otu" paper* His suggestions have given us a 
great deal to think about and we hope that readers cf his 
Conunents will share his enthusiasm for support of addi- 
tional research on the questions he has raised. 
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, ^ Part tlx: U.S. Tariff Policy 



1 • 



William Q. Dewald 



In the years from the Smoot-Hawley Tariff Act in 1930 
to the Trade Expansion Act in 1962 the majority of U.S. 
businessmen switched from supporting trade restric- 
tions generally to supporting them only for their own 
induyry. During this Interval the Anierican union 
moYffnent may have switched fh>ni neutrality oh interr 
nationaJ trade liberalization to support of the Trade 
Expansion Act. But since 1962 the union movement has 
come to represent perhaps the most forhiidable opposi- 
>tjon to farther trade liberalization. The opposition ap- 
pe^ to be quite general atfd to be opposition in princi- 
ple. There certainly have been numerous cases of 
workers who lost their jobs in industries iivured by 
foreign competition. But it is common sense, at least 
among us aciiiAj^inic economists, to expect'that* if one 
looks at iiiiili^^ employment in enough detail » there 
must be iwdHbiM and workers that would be bene- 
fited by aiimofM foreign trade. Last night a dis- 
tinguished labor leader asked me which industries would 
be benefited by trade liberalization. In my most pleasant 
and evasive way I said *'lots/* He wasn't salisfied with 
my antiper. Nor should he have been. The papers in this 
sectiofi tfe far more specific than I was in terms of 
particular industries that ipould probably be^ected 
favorably, unfavorably * or not at all by expanded trade* 
alK^hey alsd have a contribution to make in terml of 
estimating the aggregative disruptions that trade 
liberalization might impose on U.S. production, 
employment t and international trade patterns. 

The studies reported m this session on tarifT negotia- 
tions are industry studies in the broad sense of looking 
at a wide spectrum of industries unlike the one-industry 
studies discussed earlier. But in contrast* and very im- 
V portantly, the papers attemipt to account for a variety of 
indirect effects in assessmg the likely net benefits or 
costs of tariff changes ih terms^ real incomes'as well as 

• the distribution of such benefits and costs to consumers 
; and to particular workers in particular industries. The 

* y authors idehtiiy a variety of very detailed results, in 
> foct, more detailed resultfi than have ever before been 

uned in Studies of this kind. ' 

ERIC 



Perhaps the most strikhig result that is general to each 
of the three papers is that the employn^ent effecti^of 
tariff changes in the aggregate are comt>aratively small« 
at least in comparison with employment variation that is 
the resjult of the business cycle, irtnie*. it niay be 
reasonable to conclude that monetary and fiscal policy 
could encompass any aggregative employmMf effects 
of taiifir changes within the dornain of coittltei:cy<;lkal 
poli^iei. Nevertheless one can*t be altogether sanguine 
atx>ut this conclusion for several reasons. First, the 
more detailed results in the Robert Baldwin-Wayne 
Lewis and. Williatit Cline-Npboru Kawan'abe-T.O.Kf. 
Kron^o-Thomas Williams papers really don't take into 
account the possibility that simultaneous tariff changes 
might add up to a different total effect than the sum of 
the changes introducei^ separately. To some extent this 
possibility is^eltplored in the general equilibrium 
framework of the Wharton industry model in^he work 
of Ross Preston as reported by Lawrence Klein. But a 
gnawing doubt remains. Second, the detailed stfidies 
found that there are significant effects on the demand 
for labor in particular places and in particular industries 
that would requ^ in some instances quite a massive 
redistributi6n of workers to new jobs* Such a tranisition 
could be very painfull and costly to ii|^lviduals; and 
presumably to the society they compose. The transttiDn 
' involves a period of job search, sometimes with so little 
prospect of finding anqther job that the woilcer gives^up. 
Even the successful job seekers often experience a s^ll 
of unemployment before finding a new job. And it, at 
least initially, tnay well pay. a lower wage than the job 
that was Tost. Suc\f cos^s a^e real costs and must be 
assessed along with benefits to the nation as a whole 
in appraisirig the appropaate stance of the U.S. govern- 
ment in trade negotiations. , \ 

As in any enipirical work, the studies reported in this 
section do not dRMil with theoretical certainties but 'with ^ 
real worid probabilities. The resqits arei^omi^lete as is 
aH empiriqal work. Nevertheless, they r^resent what I 
believe to be among the best available information 
about the effect oCjehangei^ in tariffs on U.S.;ipcome,. 
employment, and trade patteftis.^ m ^ . 



0.8. Tariff Efftcts on Trade and Employment 
In Detailed SIC Industries 

RotJerTS Baldwin and'Wayne E UiCvig* ' 



Introduction 

This paper summarizes the trade and empfoy^ent ef- 
fects in the United States of a signirtcjtnt muHiiattral 
. reduction in trade-tfistort^ni measuVes by tt|er world^s 
, m^io|||bfdins rnoioni: By'^eiltimatinf npt only the het^ 
trade and employment effects of a significant tariff re- 
duction in over 350 industries but also in the fifty sUtes 
and on iK>me fourteen occi^pation/U groups, it is hoped 
that the results arill be usefUl fbrthose^ho are now 
embarked on the Toljyo round of tri^e ncgotiatidns 
within tlfe framework of the Oeneril Agreement on 
TarifTs and Trade (QATT). A noyel featur^f the study 
is the estimation of the net employment efftcts of mul- 
. tilateral tariflTcuts undw the assumption of flexible ex- 
change rates. 

The analytical framework for estlmating%ie. trade 
and employment eflbcts of tarifTreducflins is presented 
in pan I . A key assumption of the model is that imports 
.are imperfect substitutes for domestic production. Al- 
though trade models often employ an assumption of 
perfect sub^tituubility. a more appropriate mixfel for 
most U.S. commodity trade is one in which imports and 
domestic jWoductioD <y« imperfEct subititutes and sup- 
ply curves for each of these types(qf goodjare infinitely 
elastic. Also, in order to eliminate any niac^ efTects, it 
is assumed that total government expenditures and tax 
revenues remain unchanged. It is assumed that when 
impcMt duties are changed, income taxes are modified 4n 
such a way as to hoM total tax revenue constant. 

Part 2 describes the data sources employed in the 
study. The requisite trade and tariff data were collected 
for 1971 on a tariff-line basis by the GATT secretariat 
from tfje nuuor trading countries. The industry break- 
down employed corresponds to the 367-sect6r delinea- 
tion of tlie 1967 U.S. input-output table. Five additional 
sets of data were utilized in estimating the trade-balance 
impact of inultilateral^ tariff reduc^ons and the as- 
sociated employment changes. They are import and 

P^lSjSa^^v^'f'l!^'^ ^ ^^^j 'U S. T«ifr Policy: 
FofiMtkn and BActs* wtuch wmi oompleted in 1976 under ILAB 
contract 74-11. 
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;expon dcmandxfasticities Tor thieJ|0 trading industries 
in iti^ )67-Bector jnput-output table; employment cocf- 
ficiehts ^lastrned on the same industry basis; a b^reak- ' 
down of employment in each industry by %kitt ipr6i^, a 
breakdown of employment iareach industry^ b/ state; ^ 
and finally a set of price debtors to put the 1(971 inAi 
figures on a comparable t^sis with the ^967 input- 
output and laborK>utpuwcoefncientS used in the study. 

Estiffuites of the trade and employment efflkcts in the . 
United States of a 50 percent muttflaterat farifT reduc-' ' 
tion are pre|ented in part 3 . The larger study from whjc^ 
the preserit paper is drawn also considers '*harmoniza- 
tion'* formulas for reducing tariffs, which specify that 
the higher is the initial tariff rate, the greater will be the 
percentage cut in the tariff. The economic arguments 
for harmonization are examined and estimates of the 
trade and employment effects uhd^ r viriouf barmoiu* 
zation formulas are presented in the fl|l1 report to the 
DepartmentiOf Labor. , ^ 

Certain U.S. commodity exports and imports (mainly 
textile and agpcultural products) have been excluded 
from the tariff-cutting process because they are subject 
to nontariff barriers tha^ operate independently of 
tariffs, Cuttiw duties on these items win not increase 
trade. Five aKImiaiVe sets of trade elasticities are us^ 
in the calculations. Based on the preferred set of export 
and import demand eiasticitjes (set I), a 50 percent duty 
rediiction leads to changes in exports and im^rts that 
each exceed $1.5 billion in 1971 prices. However, the 
net trade change is a negligible $+4 million for tariff cuts - 
m aJI industries and f 126 millioiMf tariffs are cut on 
manufactures alone, ithe net employment impact is also 
small: -l5,200man«years for all industries aAd -31,700 ' 
man-years for maoiifacturing. ^ 

Some indication of the distribution effect of tariff 
reductions can be obtained by breaking down aggregate 
employment changes into various skill groups. Dividing 
net employrrient changes into fourteen oopup^tional 
classes yields percentage changes in l aboi r et p nrements 
ranging fix)m +0.47 percent for farmers and farm mana- 
gers to -^0.14 percent for operaUves. Similariy, the 
regional distribution of employment effects may be ol 
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interesr to trade negotiators, and therefore the stater foreign exporters reduce tfieir p^es 



employment impact of a SO percent duty reduc- 
tion is estirpated (Tabtp 6). ^ ^ 

Althdiigh overall trade and entployment effects of a 
50 percenttariff cut.are $maft under the most likely sets 
of trade elasticities, this'does not mean that no industry 
^' is ^i^ificantly harmed or benefited ^ropHh^ duty re- 
ductions. If one-half fiaiS one percent an industry's 
/iabor force is arbitrarify chosen to divide industries that 
are or are not significantly affected, there would be S4 
iinport'i^nsitive indjlistries and 19 export-orient^^ 
dustries. if tariff cuts in import*$ensitive industries 
were phased over the full ten years perihitte$J by the 
Trade Act of 1974, normal industry growth may offset 
the tariff-related employment declines-in 33 of the 54 
itnpbrt-sen^tive industries. « ;^ \ 
All the results mentioned thus far are impact effects; 
>^ th6y do not include the effects of the exchange-rate ' 

change reqAired oh tlie part of the United States to 
. eliminate any^fict^or surplus pressures on the tr^ide 
balance as jpRu It of tariff c^ts. For thir^e plausible sets 
of trade Im^ttcitie^ (1-3), the required percentage 
ex|hange-rate changes needed for a 50 percent tariff cut 
on all industries are within a range of +0.0<B to -0.688. 
The extrefne elasticity assumptions used in sets 4 and 5 
^ yield +2,43 and —2.46, Respectively. There are still 
labor demand effects even though there is no trade- 
balance imjpact, but these changes are small for all 
elasticity set's.. ^ 



of the duty cut; to tjiejexterit tKat they do.^t, imports 
into the United StatesivTH ris^ess thah 
estifnates reported here. This means ^at less domestic 
employment will be displaced. Utilising 1971 irmk data 
for the estiinates further exaggerates any adiOTse ef- 
fects. The dollar wsis sti'll overvalued in that year and 
thus the trade balance was less favorable than under 
current conditions (ignoring oil imports, of course). 

1^ The Model y. . ■ ' f 

A key assumption of the tnodel is that imports are im- 
perfect substitutes for domestic production. Thus, the 
import demand for a particular good^^ can be written 
as follows:* , 



1 



where Pf is the foreign cun^ncy price of the import 
good, E is the exchange rate (the number of units of 
foreigd currency per unit of domestic currency), r is the 
tariff rate on imports, b is the rate on imports of inter- 
national transport and insurance costs, is th^-price^ 
of the domestic substitute, Py is the price of all prod* 
ucts consujne(i doniestically other thaii the import good 
and its dontesfic substitute, and Yis domestic money in- 
Jicomc. Similarly, the demand for the domestic substi- 
A final exercisq in part 3 is to convert the nontariff%>,te^^ depends upon its own price P^, the price of the 
trade distortions in agriculture and the textile industry fforeign substitute the price of all other goods Py, 
iiUo their ad valorem equivalents and then to estim£^f <4pl^d^ v 
the>r&de and employn^nt effects of reducing their pro^ ^' '^^^^^^ 



f tecuVe levels 50 percent. Net expqrts Of agricultural 
products would increase by $320 million and net im- 
ports of textile products woulQ rise $^5 ^million,. The 
T net employment changes in agricttlture'^and the'textfle 
jndustry ^ +1,135 anrf^-jS8,00OIman-years,..nespec- 
tively. 

%The main conclusion emerging from this empiricial 
analysis is that a substantial multilateral tarifiVcuttihg 
exercise can be undertaken without causing $ignific£^t 
adverse aggregate trade and ^employment effects in the 
U.S. economy. Even without taking into account 
^xchange-rate changes, any adverse -trade, and 
employment effects are veiy'small, except ynder one 
. extreme set of elasticity conditions>^Iowever, when 
. exchange-rate variations are taJcen^nto account, net 
-^trade changes aip eliminated and^^ aggr^ate eihploy- 
. ment shifts becoroe mimo^evenl under the most ad- 
verse elasticity a^suihptrpns. ^ 

Some of the key assumptions of the ^modd tend to 
' ^^*16rate the adverse effects of the tariff-reductions of 
]^[^(]]3yment. Specifically, it l^s hgftn assumed that 



Finally, the demand for exports depends upon the 
price of the domestic product^etng expdited P^, the 
exchange rate the foreign tariff rate //, ttxe rate on 
exports of international transport and insurance costs 
b ' y the foreign currency price of the forje^ign'substitute r 
Pf, the foreign currency prii:e of other products con- 
sumed abroad Pyf oihtt than thcexport .good and its 
foreign'substitute, and foreign money' income jy: . 

The perfect substitution i^odel is reasonable for deal- 
ing with agricultural products aptl raw materials but is 

■ V' t^r- ■ ■■ ■ 

) ■ : r: :. . . • -. 

'An appendix fo this paper covering in detail the effects in the 
model of a change in import prices on expenditures for domestic 
goods and imports is avaOable from the authors tin r^uest. 

n^e price of an imported good in domestic cui^ncy (/J^ > equals 
Pf'{UE){\ + / + 6). r ' * 



243 



not appropriate ior th^ large volunhe of U.S. trade in 
manufactures: It is clear froni dirert observation 
. impprts of most manufacturedgoods are only iihpd^ 
substituteTS'fc^r domestic ^ocids with which they com- 
pete* Moreover, empirical eshmates for manufactured 
goods of domestic land import demand elasticities and 
of domestic siippiy elasticities givelnconsistent results, 
if a perfect subst|tution model is assumed. The latter 
modelimplies the following relationshii:): 



■ fft 



^5 

Ont 



(4) 



' where e;;i and A ari^ the import and domestic demand 
elasticities and^ is the domestic supply elasticity. 
The levels of domestic output and rmports are Og and 
Om, respectively. Suppose one assumes that the import 
demand elasticity for a product is 3, the domestic de- 
mand elasticity is 0.3, and the ratio Oj/O/w is 10. Solving 
for ^5 yields a figure of only 0.267. Raising the estifnate 
fore;„ and loweriAg those for and Oj/0;„ will increase 
the implied ^gure for the supply elasticity but even 
numbers at t^e extremes of empirical eistimates for 
these variabiles still tend to yield k>w suj)ply elasticities* 
For agricultural and mineral pfoducts, direct estimates 

1 of sup*ply elasticities are in fact quite low. However, the 

\result9 of numerous empirical studies of U.S. manu- 
JactiiriAg industries indicate that short-run and,]ong-ruh 
supply functions tend tojbe highly elastic.^ Thus, either 
the methods of estimating these Various' elasticities have 
been faulty dr the perfect substitution model is inappro- 
priate. ,l1ioughJhere are bias problems* in estihiating 

; elasticitiesjTthey dofiot appear to be significant enough 
to accdutf ficu* the d ia supply elasticities bb- 

/ tmned ffjom^tual estin| those implied in the* 

; peii^ectl^ubst^ mOMMyi a knowledge ofe^ and 

' • :7%e most a^ would seem to be to 

employ aperfect substitution moflel for agriciiltural^and 
- inineral products that introduces less-than-completel/ 
elastic ^lipply curveTs and ah imperfect substitution \ 
^ model with infinitely elastic supply curves fo^ manu- 
factlired ptoducts. This aipproach will be followeid in 
siibseqiii^nt^orkt but the part reported here utilizes the 
impe9fect^sub$tituti(^ model Cor all cpmfnodities and 
^sumes inflnitely Elastic domestic supply curves. 
;^Sincc exjports 'of agricultural and mineral products to 
ythe eighteen GATT countries which cut duties amount 
to only ^10 percent of buf total expqrts to these coun- 
tries and agriGiiitural barriers are not likely^ to b€ re- 
^Ced sigiiifrcantly, the distorting effects of this as: 



sumpti^ are redi^cecl. In any event, the results of 
cutting duties on manufactures alone will always be 
reported separately^ / 

Another assumption made In the modeU namely 
that all import supply curves are iniFinitely elastic, 
has been frequently jised in estimating the effects of 
tariff reduction s.^ In fact, however, recent experiences 
with devaluation seem to suggest that foreign suppliers 
will reduce their prices somewhat iii response to a, re- 
duction in U.S. import deihand.' The failure to intro- 
duce a finite import supply elasticity lends, tonse- 
quently, to oyerstatelhe actual increase in imports and 
decrease in employmdSt^hat tends to re sult^from tariff 
reductions. « - ^ . 

The^se of infinitely dastic doiiiestic^ta^ import 
supply curves within the fr|tiiijew6r)c%)f a^Hvpeifect 
substitution model obviously greatly simplifies the 
analysis. However, it also raises the necessity of^om- 
ing up with estimates of cross elasticities of demand 
between imports and domestic production. Unfortun- 
ately there are very, few studies of such elasticities for 
iQdividual industries.^ Until reliable estimates^ of cross- 
price effects^e available on a detaUed industi^ basis, 
it is therefore iiecess^ to make some simple but rea-> 
son^leasayniptipns couching the cuts 
in iim>ort g(^s oii the quanUt)[ demanded of the do- 
mesdc^ubsn^^ onethatVill be used tiere is that 

expenditures on the domestic substitute are reduced by 
a sum equal tq the foreign costs, i.e.,. costs exclusive of 
remaining duties, of the additional imports pOrchased in 
response to the price reduction. . ^ 

Figure^^can be dsed toillustrate t^ 
the slopes of AJS; and AF reflect the pbst-tarifT dcyne 
price and free trade price, respectively ; of imports. The 
equilibrium position for the consumer when the govern- 
ment fedisti^teVthe tariff pr(iceeds.i&C, whei^s the^ 
free trade equilibrium consumgtiqh point isi>.aWith t~ 
tariff, the money income of co|istimers ind 
sidy equal to the;tarifSF.proceeds is GAT U the 
circumstances they spend /lG of money income for GC 
of the import good. However, i^A of money income 
goes ^o the government as tafifjf proceeds so that for- 
eigners receive only Ap of money income forthegoods 
they sell. \V|ien thetariffis removeiCconsumers^pend 
;A*^of their mj^hey income of OA on the import good 
and receive in return /jTf) of this good. The increase in 



w ^. For a recent study that supports the infinitely elastic sup- 
^RlCimption, scc[8]. -/ 



*Sec Magee [5, j665n.3. As Ma^cc notes, estimated values of .this 
function for the United States are high enough to'make this ai'aWy , 
innocuous assumption.. ' * 

^For example, Clark found that a 1 percent change in U.S. de- 
mand for finished ifianufacturcs caused foreign producers to change 
their pri6e by 0.32 percent [3). - 

•Two studies that estimate cross elastibities of deinand betw^n 
imports and domestic production are [9; 7, chap. 2]. * 
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Part Six i. U^S/Tariff: Policy 
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imports resulting from free trade isLZ> and the sum paid 
for these additional imports is Ci/It is assumed that 
this sum IS withdrawn entirely from purchases of the 
/ domestic" «ubsUtute. In the tariff case, the additional 
sum spent on inipdrts is klso equal to the change in th& 
total sum paid foreigners for imports; llius, the value ^ 
imports plus thtf^amount spent on the substitute home 
product remains constant. / ' 

Figure 2 also shows these relationships. Let 5/ and 
5/^/ be ^Ac ford^ supply and tariff-inclusive 

.foreign supply, respectively ;S</ is the'domestic^upply 
cixTVe; ,an6*D^ iind p^ are the import and doitiestic de- 
mand curves!. When the duty is dinuiiated, piirch^^ 
of imjpprt^ by the country increase by the area ACDB. 
The demand curye for the domestic siibstitute shifts to 
the left and domestic consumption of thi^product falls 
fr6tin[pG to OF. The decline in spenciing^on the domestic 
's;66d F/r/G is made equal to/the cost of the additional 
tmports/FigiUre 2 appears on page 249^ 

Thus far/no rheiitiori has been made of the indirect 
effects onoutput of changes infmal demand. However, 
an increase ii# for example, H demand for auto* 
mobiles will not only increase (Nitput and qpployment 
in the automobile industry but also in the industries 
that supply the automobile industry with intennediate 
inputs, i.e., steely paint, rubber, etc. When final de- 
mand changes takeplac^ in many indystries at the same ' 
iinif,thesp indirect output and empfoyment effects can 
^ be considerable an^ must betaken into account. To clo' 
r tlujj a jnatnx of the directjmd indirect input*output 
coe/ficients is: needed for^Ot industries. The industry 
: vector of net changes in final demand is pre*multiplfed 
by this matrix to obtain the change in output by industry 
resulting from the change in final demand*. These output 
changes by industry are then multiplied'by the appro* 
priate marginal labor/output coefficients for the indys ^> 
tries to obtain changes in employment. 

ERIC : ■ 



Income Effecta/and Exchange Ratet^hanges ' 

The ihcrea^^^ value of imports (iiA/jf^of a 'particular 
pfckluct^^ also equals the decrease in valQe of 
expeilditures on its domestic sut>stitiJte).with a given y. 



and E can be written* 



(5) 



where equals the initial import value, is the elas- 
ticity of import dembid^/ is the tariff rate bntheimj^ 
good, and it is assumed that income taxes rise by the 
amount of the d^rease in tariff receipts in order to hold 
government revenue constant.^ When other duties are 
cut simultaneously' Fj, and ^ do not, in ffct, remain 
constat^, since the cost of imported inputs used tp pro- 
duce domestic goods declines. The supply price of the 
import good Pf aliso declines as the costs of- imported 
inputs for foreign suppliers decrease; Conceptually, 
itution effects between imports and domestic 
good! (and exports and their foreign substitutes) a$ 
their prices decline differently in I'esponse to lower 
costaof imported inputs should be takeh into account 
in th J analysis. Howe ver, because a knowledge pf for- 
eign mput-output relationsbipsx would :be required to 
make these calculations and the differential price and 
thus substitution effects are ex^^^ emr 
pirically, the simulation resUh^WpoFted^mthe paper do 
not include these effects. - ^ - * 

Another income effect of tariff i^diuctiPhs that must 
be considered in a fixed exchange rate model is t^e 
impact of shifts in the trade batahcev It^^ usually as* 
sumed in si/clA;modeis that the authorities 
yaCT the moneS^supply so/as^o rnaiiiMn investment at 
HB^stant level and that less th^n ftiU emplbiyfheot with : 
fiied Wage« anc^ki^cess^^ capital capadty exist in the . 
economy.. Therefore, Jthe income consequences of 
ti^dJ|>alanc;e changes can be handled by tfie standard 
multiplier analysis -(see, e.g. [1]). .^rther . changes in 
trade and employment can then be determined from 
these income changes. These various assumption's are 
made^.the niodel, but rather than proceed with a niul- 
^ tiplier analysis, the model followed h'Sre assumes that 
atit exchange rate is flexible and a4justs to eliminate 
surplus or deficit pressures in the trade balance and 
thus any net change jin money income.* The various 



.^Strictly speaking, in equation (5) is:thc income-compensated 
elasficity of import demand. 'Actual estimates of these elasticities arc 
uncompensated import^emand elasticities. Since all dutiable imports 
in the Onited States are 5 perceri! of GNP, the difference in these 
elasticities for any one item will be negligible.' * ; 

•As win be seen later in the paper^ the trade impact of a 50 
percent'tarifTcut is so small that aggregate feedbacic effects on trade 
of a multiplier process would be vq^y sniall. : 



U.S^arlff Effectfli on "^ade and.Enipl^ in Detailed SIC Industries 
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assumptions made thus together, with the fact that 
the irajpoits are a small fraction of GNP in the United 
States enable one to move from the impact effects of 
changes in tariff rates on many individual items to such 
macro variables as exchange rates. This equilibrium 
condition for tA^ balance of trade can be v^tten 



0. 



(6) 



althbugh some efforts along the^ lines were made dur-^ 
jng thcj Kennedy Round. 

Fortunately, in the [ate sixties the Offline of the Spe- 
cial Trade tbepresentative recognized the impqrt^ce of. 
these data for future, negotiatiqps aitd through the 
G ATT. pereuaded- other major tradings, nations^ to pps- . 
vide the secretariat with their relevant trade and tariff 
data. The secretariat then put tl^s' information on a / 
» ccmiparable basis ^ to all members\1n 

printed form and on magnetic ta^e. Trade flows for 1^25^ 
• ^. ^ . . I . , - , J ' . and 1971 are listed along with post-Kennedy Round^ 

ductionas takmgplacejn two^teps. Impac ch^es m. tariff data on the GATT tape on the basis of the Brussels 
Ji^yalue of exportsand unports caused by the duty re- Tariff Nomenclature (BTN) for nineteen, countries: ^ 
J^ioiTs are firsttietermmed under the assumption hat ^j^^^^ ^^^^^ n/w Zealaiid. 

-Exchange rate .sfixed^ Th€n smce with completely pi„,^„j Switzerland. Sweden. Aystralik. Norway, and 
afsfc import and export supply curves an exchange the nine European^CommuqityCfiC) countries; n^ely, 
rate depreciation [appr^ciatK,n] of x percent raises France,^ Germany, ' ^ 
[lowers] all import pnces to dpxnestic residents by ; 



One can think of the effects of a multilateral tariff re- 



100% 



and lowers [raises] aU export prices to foreigir^p 
pette)l^ fte. e^ch^ing^ change, i.e., the unifor;n 
(price change, hece^ss^ary to eliminate the trade deflcit or 
stii^liis resulting from tt^e^^.t^ is then determined.^ 
//J^tlK>ugh the fin is one in wbfch no net 

.^tii^ge in trade balahce'has occurred, net employment 
changes are possiblcH)^ause of composition^ changes 
in domestic prodiictiom 



2. Data Source? - 
Trade DatlBi 

Probably the most serious data problem faced by prior 
investigators attempting to analyze the detailed 
economic effects oh the U.S. economy of reducing 
.duties has ;been the lack of suitable information pn 
foreign tr^e and tariffs. To obtain a complete picture of 
trade and employment effects, it is necessary to know 
the exports of each domestic industry to each foreign 
country participating in the negotiations as well as the 
tariff rates facing each industry in the different coun- 
' tries. Otherwise, the effect on U.S. exports of duty cuts 
by. other countries cannot be detemlined. Calculating 
ad valorem tariff equivalents on a detailed\)asis for the 
m^or trading nations is an enormous job that is beyond ; 
the financial capability of any single investigator. Eyen 
government^ have found this task to ^ very difficult, • 



^Aii ajppendix to this jj^p^r dealing; with the exchange rate re- 
' ouired to achieve a desired change in the balance of trade is avafl- 
^ p. y^irom the' authors upon request... 



Italy^' Netherlands, ; Belgium, 
Luxembourg, Denmark, United Kingdom, and Ireland, 
. The data fire presented on a 4-digit BTN basis for these 
countries and cover all njnety-nine chapters of the 
BJN. TJie trade and tariff informatipn is also listed on . 
the basis of each country's pwn tariff schedule, e.g. , the 
TSUS schedule for the United States or tlhe^^^^ 
schedule fOT the EC countries. : . 

Unfortunately, ad valorem equivalenj^ of thq yao^^ 
^^ble levies of the European Cpmmunity on ^ripi^ 
items are not available on tb«Uape. However, tihrougli 
the efforts of L£irry Wipf of ih6 Foreign Economic 
Research Office of the Bureau^ ofintemational Labor 
Affairs in. the Etepartment of Labbrv these rates were 
caJlbiilated for 1971-^72. Wipf a^o Calculated ad jyal- 
orem equiyalentsi for U.S.; imports oriagricultural com- 
modities subject to quantitative restrictions. 

Since this study deals with .the trade of the United 
States on which p6i\p.e$sions will be made orr/eceived, it 
utilizes oiiHr that part of the ,GATT t^ listing both 
U.S. imports from all countries and imports from the 
United States (U.S. exports) by the eighteen other 
countries covered in the tape. Of alt the cdi^tries in- 
cluded, only the United States, Canada^ New Zealand, 
and Australia present their trade data on an f :o.^b. basis 
(all others express import figures in c.i.f. terfns). Thelte- 
fore, U.S. exports, as measured by imports of the other 
coantries from the United States, are on a c.i.f ba/is 
except for Canada, New Zealand and Australia. On the' 
other hand, U.S. import data asjreported on the tape! 
are in f o.b. terms. In order J^^put all data on a com- 
par^le c.i.f. basis, Q.i./.-f.o.b, corrective factors for 
fmports taken from the 1967 U.S. 367-sector input- 
output table were utilized. These were appJied not only , 
to U.S.. import figures in order to express them in c.i.f. 
terms but also to imports by AiT^traiia from the. U 
StatesntlWSfc exports to Australia). However, they were 
not applied to Canadian and New Zealand imports from 
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Tridt, Avirigi Doty La]($|s, and Dlipf rtibn Meaiurei by Country, 1971 
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Imports froift^^ 
U.S. Imporb Australia Austria Canada EC Hnlgnd JapAn 



Dutiable impom (in miffipns of $s)* ; - 34,758.9 ' ^421:3 48.1 4,048.7 7,9!B.4 %!^ \m^ : 

■ Trad^wei^)lted j^.>ty't^•wav.) 7.4 ■ 23.2 15,0 12.7 9,1 7.8 11.1 

UnwejghtedaMutydJav.) ■ 9.9 27.2 15.0' 14.5 10.4 12.3 11.7 

Tn«fc-wei«hted;toddexiatioDjT'-w8i.r 6.8 ' 17.4 9.4 5.9 5.8 8.0 ■ 5.7 

■7:Ufl\vei|^itd.st^ 17.2 ■ 8.9 5.3 , 7.6 4.1 '6.6 



\ 

Total.Iin|)orts(jninillioDs60$^* 
T-v.av. ' ; - ■ ■ ' i'- : 
Uav. . ' 1 
. T-wsd. • " , • . - 
Usd. ■ ' 



50,090.4 1.0K,6 133.5 10,400.5 10,320.9 124.9 4,883.4 

5.1 17 5.4 y 4.9 7.1 3.5 7.1 

' 8.7 i;,8 12.4 •8'.8,- 9.6 8.4' 10.9 

• 6.6 /6.0 ' 9i2 7.2' 6,4 ' 6.6 7.1 ' 

' 8.8 //l8.7 9.9 8.3 7.8 M 7.0 



Dutiable imports excl. Textiles, Oa, etc.'t ' 27,748.2 401.1 46.9 3,875.8 7,826.9 55.9 3,071.5 

6.4, 22.8 '14.5 ■ 9.0 7.5 11.1 

9.0 26.7 14.4 14.3, 10.3 IJ.O 11.7 

■ 4.7 17.1 8.6 . 5.4 5.9 7.8 5.8' 

8.3 16.9 8.5 • 4,8 7.7 , ' 9.8, 6.6 

; ■ ' ' . '■ 1 ' ' 

42.360.7 989,3 132,0, 10,214;6 10,150,1 123,6 4,856,6 
■11 . 9,2 '■■5,1 /.6 ■' 7.0 ■3,4(^ J.O 

7.7 15,1 11:7 1,4 '9,6: 7.3 ^'10.8 
" 4.9 15,6 8,7 ■ 6.9 6.4 6.4 7.1 
'8.3, 27.8 11.8 7.9 8.5 12.8, 7.9 

30,300.5 355.8 45.'6 3,879;5 7,288,4 2,390.3 

7.8 21.4 14.8 13.0 : 8.8 7.8\ 11.4 
, 10.1 27.3 15.1 . 14.6 10.3 12.1 \*11.7 
. 6.9 15.8 9.3' 5.7 5.2 :, 6.9 5.5 

8.7 '17.2 , 8.9, 5.2 7.6 ,10.3 :6.6 

23.289.8 375.5! 44.3 3,?06.r 7,121.9 48.8 2,363.9 



T-W8V. , 

' Uav. , ■ ' 
T-W8d. 
Usd/' 

t I 

\ ■ . ^ 

Total Ifflports! excl Textiles, Oil, etc.t 



Zealand 

r 

96.7 104.8 
26.2 9.8 ■ 
'32.6 10.8 

19.5 7^4 
29.9 9.2 , 

142.6 240.5 

17.8 '.,4,3 
26.0 • 8.7 
20.2 6.9 
29.8 9.3 

92.6 102.3' 
26.5 9.6! 
32.4V 10.1 



• SwitP- ISGATT 

Sweden erland Countries 

346,1 434,4 16,648.2 

'6,3 .2.2 . 10.6 

7.2 4.6! 14.1 

• 3.3 3.9- •■ 7.3 

3.7 . 5.2 14.6 



542,5 484.3 28,2§5;7 

4.0 2.0 6.2 

J.9 ;4i5 . : 11.0 

Q 17', 7.6 

4.4 511' . ■ 14.1. 



Dutiable Imjwrts of Mfred. Goods I 
T-wiv. 
Uav. 
T-w sd. , 

Usd.^ ' ■ '• ■ 

Dutiable Imports of Mfred! Goods excl. 
Textiles, etc. § , 

T-wav. 

Uav. 

T-wsd. ' 

Usd; ... 



6.7 20.8 14,3 

9,r 26.9 14., 

4.6 12.3 

8.2 -16.9 



12.5 8.7 ' 7.5 ' 11.4 

2 10.3 10.8' ■ ll,?" 

5.3 5.2 6.5 5.6 

'5.0 . 7.7 9!0 9.0 



336;J 4M . ito 

6.1 ^2.1 !/ 10.4 

6,7 ■ 4.2 / 14;0 

20.0. /' 7.3' 3.2 3.7 7.1 

30.3 . '9.0 3.5 5.0, 14.5 

138;4 237;7 532^2 475.8 OTii.3 

17.7 / ■ 4,1 U . 1.9 ' 6.1 
25^.1 , 8.0 5.4 ' 4.1 10.7 
20.3. 6.7 , 3.9 3,6 ; 7.4 
36,5 10.9 5.3 5.0 ' 14.0 

89.0 ^100.9 344.2 422.3 15,005.7 

25.8 10.1 6,2 2.2 10.5 

32.7 10.8 ,7.1 •:;4.7 " 14.4 

19.8 M '3.2 " 3.9 . 7.0 
29.7 ,^.0 3,6 5.2 14.6 

98.4 334.2 413.7 f4,59l^ 

9.8 6.0 '2.1 ' m 

10,1 6.6 4,!! 14,0 

7.2 3.2 2.8 6.9 

8.8 3.^ 5.0 14.5 



26.1 

,32,5 
119.9 
'30.1 
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. Smr OAVHtpt . - 

; . Niiit: Tlie uWe co»m the Irade on which ihe UniKd Siatn tvill make 
ivcnniMi ditptnion ifleuuwi'br the llniietf Slates, iherefofeVare m 
by ihlr impons from the UnitcifSutest All tvifT rates or id valorem equi 

•VaiaNe levy itans of the EG areexcluded. 
■ tTewJes covered by the new Idemational tntik apeemeflt are excludi 
goods subject to QRs a$.wdl as Ihe variable levy jteins of the EC are exc| 

me deTinitjon of maliufactured goods followed here difHn soniewltit 
cultural find aijiienl|DOdsandi:hapier^26-^as.(m^^^ 
|a«(s by Kcton l3-«(.'Tbe main difference is ihat processed food piod 

fUiin^nd'apoitioftfiailn 



and reteiye concessions, This includes all imports and exports to the other eighteen countries^ the GAtT taper Tariff 
■ifeWy impoils fiftnall countries, whereas the duty avetages and standaid deviations for other countries afweighied 
mis are besedon statutory tariff rates in effect on January 1,1973. 



Ih Iran U.S, imports and impods of Ihe oiher'counlries fton thi U.S, II.S, oil impbds and U.S. impom of agricuhiirai 

. as coitipo« of agri- 
table and nnwfactured' 
under ifBtNiV 



the convention followed under the m. Under the BIN, Chapters l^2.Vaie usually resided 
products. In this study, agriculture and mining are covered by secioR I - l2ofthe U.S. input-output 
■jsedtor 14 in the input-output table) are r^trikd as manufaciures in this study hut agricultural 
'-:nt as weD as U.S.iniporis of refined jittolela|exclud^^ 
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the United States (U.S. exports tp Canada). It was The 367-sector.transaction table as well asrits matrix 
felt that using corrections based on imports from goun- of total input-output coefficients are, unfortunately, not 
tries generally much farther &wajr than Canada would on a domestic base. An input-output table constru|||^ 
ciieate a greater distortion than leaving the Canadian on a total basejirather than a domestic base includes a 
data oh an fo.b. basis, No correction of New Zeala^<H''1rc^ what^s ternied' "^transferred im- 

irRfM>rt%irrom the Unitfcd States was made because of ports. '/These are dimply imports of goods that competie 



rekmvely small volume of tr^de involved, table I 
presents information from the GATT tape (with the 
. abbve-mpntioried f.o.b./c.r.f, correctidns) oh trade, 
. average duty levels, and measures o^^ tariff dispersion 
for U.S; imports frbm altcouhtries an4 foomports of 
the eighteen other co^tries (U.§. exportsWroip the 
United States. L 

[WtorincfustiyrReiationships 

A second inqpoitant data b^ forthe s^udy is the 1967 

' 36';(^sector tuput-output table forthe United States. As 
mentioned in part 1, a matifx of direct and indirect 

: input-output coefficients is hSeded in order to measure 
the t^tSTbutput effects of*a change, in Exports or im-^ 
^"^^'^ 1969 the niost detailed table constructed by 
ihd^^eniment contained only 85 sectors or induis tries. 
This is too bro^d to be of much use for 

- negotiators invmaking decisions about such matters as 
exceptions or ix>ssible sector negotiations. The 367- 
sector classification » however, is not so detailed as to be 
unmanageable in terms of qommon notions of what 
constitutes an indi>stry hoKsp" broad as to be of littlelise 
in dealing; with distinguishable pressure groms^. 

Reclassif3dng the GATT data on imports frdm the- 
United States (U.S. exports) for eighteen countries into 
the 367-sector system df the input-output table involved 
the following steps. The UN concordance [11] between 

' BTN arid SPTGwas first CfSlized to put the GATT data 
pn an SITC basis. Then a concordance between SIT^C 
and 3iC obtained fr5m Ihe Comiherce jbepartrnent and 

" based on 1970 U.S. exports was Used to express SITC 
exportS;of U.S. manufactured goods in SIC terms. A 
Similar concordance for agricultiiral aAd mineral goods 
was developed and employed to switch U.S. exports of 
thesfTBl^ds to ah^IC basis. FinaJly, these SIC export 



with domestic production and that are not distinguished 
from^orhi^^ic output in the rest of the table. For exam- 
'pie i the row for, say , copper ore mining includes tltie 
distributioit by industry of both domestically produced 
and imported copper ore Jin order to ensure that the. last 
colirnin and last row (total inputs > and total outputs, 
respectively) of the table sum up to the same figure, it is 
necess^uy theFefore either to put in a separate row 
showing tr^sferred imports or a final demand column 
of negative ilumbers IisUn^«these transferred imports. 
Under the first arrangenalent one views each industry as 
purchasing imports of the final product produced by the 
ti)dustry 'and their distributing them to other industries 
and to final demand uses along .with the output pro- 
duced domjesticaUy. The 367-sector table used in the 
study follows this procedure. However, the 85-sectdr 
table ifor 1967 is available on a domestic base^ and thiis 
table wil] betised in some subsequent parts of thcf study. 
The drawback of a total-base table is that imports -ap- 
pear twice in the table and thus bias analyses directed 
only at the domestic consequences of ch^ges in final 
demand. However, it is toQ costly to shift the 367-sector 
table tQ^ domestic base and invert the matrix of direct 
coefficients to obtain new direct -plus indirect coeffi- 
cients. . " . . 

Although a domestic-base table corrects for the dou- 
ble counting of imports; ihe coefficients still include 
imports. Therefore, the direct and inject supply 
changes for various industries as detormined by pre- 
multiplying the change in a vector of final demand by 
the direct and indirect ijpput-output coefficients will 
include both domestic and imported goods. If one is 
ihterested in only t^e change in domestic supply, the 
coefficientslmust b.e decreased to eliminate their import 

— r — -j^:^ ' T-r— components. This ts accomplished by multiplying the 

data^ere rearraii^ed into the 367 sector3 ased for the: total cocfTicients of each row by the ratio: total inter- 



inputH)ufi)Ut table. U.S. import d^a-were taken from 
. the GA'rfr taHpMn their TSUS form and then expressed 
in SIC tcfm^ with the aid of a concordance developed 
by. Jamts. Ozzello of the U.S State Department. 
These import figures were then shifted to the- classifica- 
ra tion system of the inpgt-output table by using the con- 
cordance in [13]. »^ / . . ^ ^ 

^ '"The Continerce Department concordaifce^ib^baaed dn.thej!^ 
U.S. -export trade and the concordances given in [12]. 
4'The SIC input-output syhoii concordance is given in [*I3]. 
IIS cooaordance aJso was-pased on [12] ^ 

2GS 



mediate use of tj^e industry's prodUc^(wHich'is com- 
posed ofdom^fe and iniport gobds)less transferred 
imports of the ^liidustry's products divided by total in- 
termediate use of the industry products. l^' AUhpugh 
the 367-sector table was not shifted^tp a domestic base, 
the direct and mdjrect coefficients from this tablie were 
modified alonjg; the above lines in order to remote their 
import content. ^ . , 
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*The method assumes that the share of imported inputs used by 
each industry is the same as the total import share for the input. 
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Elasticity Estimates 

Attet classifyipg U.S. trade and t^ffs by inputoutput 
industry the next st/p in estimating trade effects is to 
obtain, elasticities of Jmport a|id exi>ort demand for 
.these industries. * SeVeral sources were utilized^n this 
endeavor. One set of elasticities is composedcQf esti- ^ 
mates by Margslret Buckler' and 'Clopper Almon for 
some 45 manufactured goods and by Stephen Magee for 
crude foodstuffs, chide materials, anU manufactured, 
food [2, 4]. Thesiei are listed in the fu| report as elas- 
ticities set second set of elasticities is the same as 
set 1 except that import deman^^lasticities estimated 
by the International Trade Commi^ion for 20 sensitive 
industries (15 industries in the input-output tabled re- 
place Ihe import demland el^ticitief li^tM for mese 

industries in set 1.'^ . " / 

In aiddition to these two lists of elasticities, three 
other sets are utilfz^. These are based upon a survey of 
the literature of el.^sticities by Robert Stem [ 10]. Tab^e 2 
lists these elasticities by I-O industry and SITC group. 
The three ^elasticity sets are obtained by using StfinCs^ 
**best'* estimates (which are equal to the approximate 
mean when several estiinated. values w^re available) for 
imports and exports, his high tmpbrt and low export 




elasticities, and finally his Jo\v import and high export 
figures.. V 

. Thus far, the analytical fraimework has implititly as- 
sumed that there ar6 only two goods and tWo countries, 
In Figure 2, for example, the demand and supply durves 
of inipoFts depict a particular commodity that i^being 
exported frprifShc^ country (often described as tHe 
rest of tfaeworid)\> the cQui|^: whose demand and 
suppf^ ilslationshipl are indic^tted on the right-hand 
^ portion of the figure . Hpweyer , the data base used in the 
.study covers U.S. Imports and exports in ^me 300 
product sectors (each of which is, m turn, usually made 
up of a number^^of taijff-4i|^ items) from and to the 
enlarged European Commimity^ jeach of 9 other indust- 
rial nations,. and an ''allx>thex*' cd|untry group. Thus,-it 
IS desirable to obt^lrela^city estWnates for disag^- 
gated product groups. 

The Buclder-Aliqpn import and export demand elas- 
ticities, which are regarded as the preferred set for this 



'.;*The International Trade Commission elasticities (expressed as 
posi6ve lyimbcrs) py input>output industry are: Veneer and plywood 
<20.06) .58; rubber footwear (32.02) 5.49; leather tanning (33.00) 
2.42: footwear cut stock (34.01) 2.42; other father products^ (34.03) 
2.42: footwear, except rubber (34.02) 4.31; fobd uteh^ils. iwttery 
(36:07) 1.03; cuUery (42.01) .^7; typjewriters (51.02) .92; m'otoii ve- 
hicles and trucks. (59.03) 2.34; watches, clocks^ and parts <62\lZ) 
.09; jewelry (64.01)2.70; games/toys, etcr (64.03) 2.55; sporting ai^ 
athJeUc goods (^.04) 1 .45: dnd btJttdhs, i>ins, needles; and fasteners ^ 
((j|4.07) 2.68. * 
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Table 2 



Elasticity Estimates Based on^e J^tern Survey 

J^put-Output Industry * SITC CteC^ 

1. 01-2.03 /Z^Oj/^JiW. 3.00. ' " OJ 
14.01rl4.23 . 

a4.24-14.27. 2.04.-2.06. ' 2.4 
■ 2.07. 4.00, 5.00^6.02. . . 

9\00^10.00 . . " 

^ 7.(H). 8.00 ^ ^ 3 

• AH Others > 5-9 




0.90 



1.30 
5.00t 



IMPORTS 
**Bcst"^ 
0.?0 

0,43 



0.96 
1 80 



Low 

0-02 

>■ ■ 

0.63 
0.48 



•High 

-2.09 

3.10* 
2.62 



EXPORTS. 
^Besf" 
0.85 



Low 
0.38 



0.86 

0^6* 
1.24 



0.31 

0.31* 
0.56 



Soun:e: [10]. ' 

*Stem does not give export elasticities for SITC group 3. Consequently, his values for SITC groups 2 and 4 are used. 

^Ijtem's high figure for SITC '5-9 ''is a^nally 10.55' and is based upon a study by J. David Richardson, '*Some Issues in the 
Structural Determination of International Price Responsiveness,** presented at International Colloquium on Quantitative Studies of 
International Economic Relations. Namur, Belgium. January 31 > February I. 1974. In view of Richardson*s o^^ skepticism about 
the figures and the fact that no other estimate ^f a broad a^egate of manufacturps exceeds 4.72, the Richardson figure was not 
used for the high estimate. %f | • . " " 
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study, were estimated by regressing imports and ex- 
ports by industry on the ratio of an industry's domestic 
to foreign price. Hor clome^tic prices they used the 
deflators for the output of an industry. As they point 
out, there is nO satisfaictbry index of foreign prices. 
They used either German or Js^ianese export price in- 
dexes pr a weighted combination of the two as rep^ 
senting foreign prices, ^omeli^es it was even neces- 
sary to employ broad export unit values calculated by 
" * the U.S. Depkrtment of Commerce for this plirpose. 
In/estimating U. S. import effects ofa tariflf negotia- 
tion; one wishes toki^w the impact ofa uniform price 
decline in all foreign export prices relative to the prices 
of U.S. tlbmestic sujbstitutes. Employing German and 
Japanese prices either singularly or in com.btnation. is 
not very satisfactory for this purpose if there are rela- 

* tive price changes ahiong the various foreign exporting 
countries. A given Average change in foreign prices can 
bd achieved with many different combinations of price 
changes among individual foreign exporter^. However, 
for the lack of better information the import demand 
elasticities of Buckler and Almon are used. 

The inadequacy of the export demand elasticities that 
are employed in the absence of better data is even lAore' 
apparent^ The desired relationship sought is how U.S. ^ 
exports to each countiy change when each countryt ' 
lowers its tariffs not onl^ on U S, goods but on ^e 
exports of every other country/ If a particular ch'ange in 

^ the average of the foreign price index used in estimating , 
export demand elasticities occurs by a decline in/one. 
country's export prices '<which equals its domestic 
prices) and no change at all in export prices for the rest 
of the foreign exporters included in the index ^ using the 
cha^B^afpreign export prices relative to^J. S- ^on)es- 

. tj0 prites as the basqs of the elastic iities needed for 
. estimating the effects of ajhultilateral trade negotiation 

- wiu-dverstate the increase in U.S. exports to the coun- 

, try. This will be the k^c because a multilateral^tarifP 

• negotiation Iftwer^ the prices of all expbrters to^ each 
countiy. However, there are some types of U.S. trade 
in which export prices of certain foreign exporters do in 
fact remain unchanged in a muhij|ateral - trade negotia- 
tion. For example, when the "Vuropean Community 
(EC> lowers its external duties on U.S. goods, export* 

M prices for the members oj the European Free Tirade ^ 
Area (EFTA) will not declme since there is already free 
trade between tlfese two groups. The same holds true 
for the EC when EFTA members lower their external 
^uties. Thus, the existence of important free trade areas 
greatly reduces the potential estimation bias asso<iiated 
^tih^using the Buckler-Almon export elasticities . At the 
same time we retain the advantage of employing a de- 
tailed set of commodity elasticities. 

ERIC' , 



Another instance in which (lie bxpbrt prices pf ci^rtain 
foreigh exporters remain unehanged, by multilateral 
tariff cuts relsites to the tariff preferences (duty-fr^ 
entry) already granted for certain products by the 
United States, Jai^n, and the EC to^he developing na- 
tions. This also reduces, the potential estimation bias 
i^sociated with u^fng the Buckler- Almop export elas- 
,tftities'. " ^> ■ ' ] ^ ' ' 

Ahemative approaches could have been followed, in 
dealing with the cxport\sidc;of U.S. trade. One is t< 
obtain import elasticities for each foreign country anc, 
then allocate on the basis of historical shares the import) 
increase in a particular sector between 'the Unitt 
States and all other suppliers. However, detailed com^ 
modity elamcides^were not readily available for all of 
the countries included" in this study. Consequently , 
ut^izing the detailed Buckler- Almon export elasticities 
seemed preferable to alternative ways of estimating 
U.S. export effects in a multilateral trade negotiation. 

Price Del latora 

Given a set of import and export demand elasticities and 
the 1971 trade and tariff data from the G ATT tape, it is 
possible to estimate changes in U.S. exports and im- 
^ ports as a result of a particular tariff-cutting rule. These 
changes are, however, expressed in Jerms of 1971 
prices. Since the input-output table is basii^ on 1967 
data, the export and fmport changes must first be ex-"*" 
. pressed in 1967 prices before total resultant changes in 
domestic output can «^ be calculated. This is ac- 
complished by deflating the trade changes classifled on 
a 4-digtt SIC basis by 1971 4-digit SIC unit Atalucs 
(where 1967 == 100) arid then reclassifying the trade 
changes on the basis of input-output industry defini- 
tions. The 4-digit SIC unit values /or manufactures 
were obtained from the Bureau of Economic Analysis, 
Department of Commerce. For nonmanufecturing iri- V ^ 
dustries, they were obtained partly frorh published 
• Bureau ^ of Labor Statistics sources ^d partly from' 
work sheets at BLS.- V 

Employmant Coeffiqianta v ^ ^ 

The next step iti the analysis is t^ obtain employ m^pnt 
effects of the changes in jmpoK;ts ahS exports^This is 
" adcoitiplished by first subtracting the appropriate inter- ^ 
national margins from exports to ptjtain exports on an 
fvO.b.^ basis and then deduefing domestic trade and ' 
transportation m^gins from both f.o.b. exports ^nd 
c.i.f. importsjn order to obtain final demand shifts for 
each sector on a pr9ducerva]ue basis. In assigning the 
margins to the appropriate trade and tt'ansportation sec- 
tors, it is assumed that exports ape transported abroad 
by U.S; firms and imports to the United States byf' 
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foreigners. The changes in final demand are next pre* 
multiplied by the inverse matrix of the input-output 
table to obtain the direct 4nd indirect shifts^in dpn^stic 
output. These output shifts are then^ultiplie'd by^et 
of labor coefficiehts fer the 367-sector table that vwre 
kindly 5fupplied l>y Professor Clarjk Bull£^;d of the Uni- 
yjersity of lilrhoi:^. Some small modifications in his fig^ 
dires ^ere made after consulting with BLS. These fig- 
*'ures are average coefficients rather thstn margitial co- 
efficients^ which would be the appropriate ones to use. 
Howeyer, there is little information available on mar- 
ginal coefficients and it is necessary to employ average 
figures^ If short-run sui^ly curves are, in fact, hori^ 
zoiptalt there will be no dilfererice between the two 
meast^res. ^ • ^ " 

StcillGroupa i > 

Besides being interested in ^the numb^ of indi- 
viduals displaced or absorlp^. by tariff c^^ pplicy* 
makej^ a^ nO!M^«lso concerned with the skilKcomposi- 
tion 0^ the i^cted' workers/ To pfbvjde this Jljfonna- 
ttoh^a IBLS tape was^ obtained tjfiat cpntainetf wtailed 
data oh q^^pations for 120 industries. (The BLS idl^ta 
are based on the 1970 Sample Census of Population). 
These data were^hen classified according to the 367 
industrie6 of the input-output tkbte.^^ For the purpose 
;of this study^ 14 skill groups are distinguished: research 
and development workers; professional and technical 
workers (production related); professional and techni- 
.cal workers (other); rpanagers and adminis>ratorsXprp-^ 
duction related); managers xmd admiifikratora (other); 
craftsmen; sd^s Wpfkefs; clerical ^prkerjs; operatives; 
laborers, 'except farm;' service workers; farmers and 
farm managers; private* household workers; and farm 
laborers and foremen. ' ' • 

Raglonal Plstributlons ^ 

The regional distribution of employment chahges 
caused by a policy decision by the gQvemment is 
another matter of interest; For this purpibse the distribu- 
tion *by state of the ipdu^triesidistin^ished in thje 85- 
sector input-output table was obtained from the ^^iVtP' 
Sample (Census of Population. Thus, it is possible iipt > 
bnly to determine the total cnaR^in eniploiyment by 
state that is associated with a particular tariff-cut ting 
rule, but alsS^the distributioil of each gate's employ- 
ment change by the 14 skill groups. / 



*^This, of cour^ie, involved assigning data for a given industry on 
the BLS tape to more thanpnj; industry in thc367'industry classifica- 
tibn system. 
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Effects of Tariff Reduction qo Trade and 
Empioyment . . . 

■i " ■ ' 

The first question investigated with the model and data 
described in.pmts' 1 an<t 2 is: What are the trad^ and 
employment efifects in the United States of a significant 
reduction iii tariffs by th|s country and the pther eigh^ 
teen nations listed on the GATT tape? A unifdMh SO 
I>ercent cut in tariff rates by thes/ countries is selected 
as an example of a significant tariff cut. 

Aggregative Effects 

Table Vindicates the aggregate trade arid employ medl 

' impact of a multilater^^ 50 percent linear culf ui>der tne 
assumption that exchange ra^es remain fix^d. iSet 1 im- 
port export demand elasticities were used in^e 
calctiftHions. In our judgement, these are the '*best** 
elasticities to eniploji. Certain products have, however, 

^eh excluded from the tariff-cutting process. They are: 
U.S. exports to the European Conmiunity of agricul- 
tural items subject to variablie levies by the EC, U.S. 
imports of agricultuhflproducts^ subject to quantitative 
import restricUons, all U.S: imports and expoi^of 

^textile items Vo^ered.ji>y the n<(w international textile 
agreejBfitit, and JU.S. oil tm^rts. All of) these ^m- 
modities are subject to nonWiff tirade barriers (NTBs) 
that operate independently of tarijffs.'^ Cutiirig-dutie^ 
on these items will not increase imports. Furthermore^ 

Ml! is unlikely that the nontariff barriers protecting, them 

'will be reduced appieciabty during theoiifCnt negotia*^ 
tions. ^Consequently t if the ohjectivfcjRto estimate ihe 

^on^mic effects of a substantial tarifncultini exercise 
under the current oegotiations, these lems should be 

. excluded. M S. 

Although the taiiff-cutting exertismeads to changes 
in exports and iihports bnjthe order of almost $2 billion 
4^ach'^.the net tr^ shift i^'^ negligibli^^f^ ttiillion. As 
the f^res in Table 4 shower the surplus is composed of a i 
$425 million surplus with the eighteen industrial coun- 
tries and ^^21 million d0ficif'||^tj|represeiitf the'*'^^ 
ride*'- befiefife to the rest of me #drid.*' the overall 

' Although quotas.on M hxive b^Mrreinove<Jvthey (6r ^uivalcnt 
restrictions) are hicely totbe retmp^ied. The actual textile items 
covered az3e<only those on .which QR*s under the new a^eement 
arc efKpctive. The specifl^ input-output sectors affected by the ex- 
clusions are'^^or textiles. 16.01-16.04. 17.01. 17:10/ 18.01-18.04 
19.01-19.03; for oil, 8.00, 31.01; feu- agriculture, part of 2:06 (i>ctf- 
nuts), part of 14.01 (frozen "Beef). 14.02. part of 14.03 (piost cheese); 
14.05. 14.06. ' . . ^ 

, 'Hlie s^e bil^terial breakd^^ as in Table 4 for the other four 
elasticity sets is giyep in Appp\4ixJ^lcA^ the%II report of 
which this paper is' a c^nde nidation. % 
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Tabt«'3 



Effects on U.S. Traile and Employmant of a 
50 Parcaht UnaarTarfff Raduetion , 



Tariir Reduction 

Changes (millions of 
1971 do]la(yTf ; 
. Exports - \ ^ 
Imports 
Net trade shift 

Employment change 
(nytn-years) 
Export-related / 
Import-reload 
Net ^mpldi^ent 
. change / 



All Industries Manufacturing* 



1750 
1,746. 
+4 



136,000 
-151,200 

-15.200 



1,591 
1.7 n 
-r26 



116,400v 
-148,100 

^ -31v7O0 



*Miinifacturing dOTects refer to the effecu in all'sectors of 
tariff cms on cnanufactures rather than to the effects only in 
manufacturing sectors. 



N0t Tl(ad« Changes by Country from a 50 
Parcant Unaar Tariff Cut (in milHoffb of 
1971 dollars) 



Country 

Australia 

^istna 

OBada 

- EC ' ' ^ 

^inland^ 

Japin" 

New Zealand 

Norway ' 

Sweden 

Switzerland 

18 Countries above 

Rest of world 
Net 



All Industries Manufacturing 



- 62 


54 


-3 * 


-4 


•2g9 


284 


221 


149 


* 0.2. 


-0.3 


- 141 


, -206 


16 


14 




4 


-Q.| 


-0.4 


-21 


r-21 


425 


273 


-421 


-399 


4 


-126 



enn^yment effect (-15,000 jobs) is also very smaU, labor groups can be estimated by brtalpElig dowi^tti^^ 

especially in view of the fact that the tuts can be staged tptal trade-relatcd changes in employment into 

over a ten-^yfl^ period. Estimates of the trade and raiplpyment changes by labor-dkiU 

employment effects of a 50 percent linear cut that is: lists these dianges b/ 14 sld^pHi^ jndus- 

restricted to manufiaclures alone are sooMwhat larger (a tries a|id manufacturing iiIwIlj elastici tV) set 1 . > ^ 
$126 jpiiUion trade deficit a[nd loss of 32,000 jobs), but The 50 ^rcent cut jifec^^^ the alWndustry- fe- 

still very sm^ in relation to aggregate exports and quirement^ for«& biv^RTeff 

iniports and to the total labor force in manufacturing, labor force, producidon*related technical wor|(ers by 
On^interestuig aspect of the lystdts is 4hatth©^yci>^ 0.08 peitcnt. famters by 0.47 percent, aiid farm labor- 
age Jaibor coefficient for the reduced domestic output • crs bj^ t).45 percent. The demand for all other types of 



caused by the tariff cuts is higher than the avefage labor 
coefficient for the increase in exportf>roduction. Con- 
sequently, employment declines eveii though t^e tariff 
reductions jn all indiistries produce a slig|it ^rpltis in 
the trade balanc/ However^ the labor content of a^ 
representative bundle of a/Z exports ' is still 'slight 
higher than the labor content of a representative bundle 
. of import-CQiKiipeting production.*" In other words, al- 
though the jBiVerage la|iOr content of all exports is 
slightly higher than of dtf import-competing production 



fabor declines /The \^x%idL\ of the declines both abso- 
lutefy and relatively 'is for curatives /i.e., semiskilled 
worker^. The percentage drop for this category is 6. 14 
percent, wl^ereas the decreases for nohfarm laborers 
ajid craftsmen are O.oa percent and 0.05" percent, re- ' 
spectively. the percentage decline for all w^orkers 
combined is 0.02 percent, 'Tariff reductions for man-^ 
ufactures alone produde essentially the saine results 
except that.^the demand for^ farm employees doelSHiot 
increase. Thips, tariff reductions in all industries'* rai^e 



the particular set of domestic commodities protected by ^the demand for the services of highly educated techni 



U JS. tariffs: is more labor intensive than the set ol^lJ.S. 
goods thai. face foreign duties! - • - , - 

Demand Chiinges for Various Skill Groups 

Within recent years there has been an inpreaiie ui con- 
*cem tor the income-djstribution tmpactitf^^vi^mment 
policies. A full income-distribution model i^beyond the 
scope of this study, but the initial imp^t oki differefit 

' »^ the basi) of 15^1 urade (deflated to t967 pri^)^19^ labor 
coefllcienu, and the 1967 uiputHniiput table, the avemge labor co-' 
efficient of a reiireseiitatiye export bundle is 89.5 maii-years per 
mmion dollars. Whereas Uie same coefVkient for a repiesenutive 
nnport^competina bundle tt 88.0 rhan-years per million dollars of 

ERLC 



cal workers and farmers ^ and lower the demand for y 
skilled, semiskilled; and unjldllfd labor: This /i^^lt 
another judication that high levels of education 
rekuively abundant supplies of agricultural land Serve 
as the basis for the comparative-advantage position of ' 
the United States. 

Enrtf^loymsnt Qhangoi by ^tata 

Another di^tribqtion question (rf interest to poKcy mak- 
ers is the regional impact of any negotiation. Table 6 



' 'niic same skUl-group changes for elasticity sets 3, 4, and 5 are 
^ given in Appendix Table A-2 of thb Aill report. 
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Change In EmploynMnt by^Oceupatlon Group lor • 50 Porcont Unoar Tariff Cut undor Sot 1 ElastltitiM 









All Industries 








Mami&cturing 












Import- 
Related 




^t as Pgy&at 








Net as IVrceni 




QccupdioQ 


Expbrt- 


■ - 
Net 


ol total 

WoikFpn:e 


Export- 
Related 


Import- 
Related 




of Tbtal ^ ^ 
Work Force. ^ 








(nuui-yean) 








(man*yean) 


1. 

2. 


RAD 

Professional A tech. 


6318 


4682 


1636 


6.14 


6211 


4652 


. 1559 


0.12 




(prod, relatedX ^ 
Professiobal & tecK. 


7399 ^ 


5848 


1551 


0.08 


7206 


5807 


1399 


0.07 


3. 




















(other) 


3044 


3197 


-153 




2883 
• 


3161 


-278 





4. 


Manag^ent A 

admin, (prod. 


















related) 




12245 


-1954 


-0.03 


9720 


. 12135 


2415 


0.04 


5, 


Management A 




















«adi^. (other) 


255 


227 


28 




224 


223 


1 


-0.0^ 


6. 


Cntftsmen 


19622- 


24244 


-4622 


-0.05 


18821 


24026 


-5205 


7. 


Sales workers 


5236 


6659 


-1423 


-0.03 


4827 


65% 


-1769 


-0.04 


8. Pericai wdrkera 


•20095 


22904 


-2809 


-0.02 


19033 


22707 


-3674 


-0.03 • 


9, 


Operatives 


3^776 . . 


'$3092 - 


16316 


-0.14 


35589, 


. .52766 


-17477 


-O.IJ 


10. 


Laborers » exce^ 


















farm 


5717 


8393* 


-2676 


-O.HW 


^ 5181 


8259 


-3078 


-0.09' 


11. 


Service workm 


4404 


•4841'^ 


-437 


-0.01 


4096 




-689. 


-0.01 


12. 


Farmers^, fann 


















manager^. _ 


9206 


2475^ 


, 6731 


0.47 


1289 


1467 


-178 


-0.01 


13. 


Mvate household^ 




















workers 


0 * 


0 


0 


0 


0 


0 


0 


0 


14, 


Farm laborers » ^ 




















foremen 


7376 


2011 


5365 


0.45 


1050 


1203 


-153 


^ -0.01 



g(ves these restdts , again for elasticity siet 1 . Th^ tariff 
reductions bring about a net loss iii employment in ^4 of 
the ^ states. The net^job loss is more than 1,000 in 
lUinob, Massabl^usetts, Michiganv New York, and 
Pednsylvan|a. The m^or gainers are Calif ornia^ Min- 
nesota, and Texas. In relative terms^ four New England 
stateSH^Massachusetis, Maine, Ndw, Hampshire, and 
Hhodli^lisland — suffer the most, whereas Kansas, Min- 
nesota, NoAh E>akota, and South Dakota gain the most. 
*Thc cbi^pges are all very small, however. 

. Trado and Employmont Effocto b^;|iiduatry 

Not only must policy makers be ^^micemed with the 
imcroecoqoa0c presstu'es resultmg fronr^^tmihtlateral 
&ad9 negotiatioB, but they must be awaflrof its possible 
^ects oitindivi^tial industries. Neglinble ovelra^ ef- 
fects are no guaiantee that iiidi^diial ihous^es will not 
suffer from sharp declines in eigiployment andt>utput. 
Table 7 in^ipates all those industries in which employ- ^ 
meht would either decrease or increase by at least Vx ot 
1 percent under a 50 percent cut if elasticity sets 1 , 2, or 



.3 are utilized. On the basis of this arbitrary criterion of 
Viol 1 percent or more employment change, there are 
54 import-sensitive and 19 export-sensitive indus^es* 
that^pear at least once when these three elasticity sets 
are employed: The employment change for the import* 
sensitive industries i$^!^4iS,429 and for the expof^ 
oriented industries, 33,9^2. ' 

fn considering whether to phase cuts in import- 
sensitive industries oyer the full ten years permitted by 
the Trade Act of 1974, an initial consideration might be 
whether the annual growth t:ate for labor in ah. industry 
more than ofFscits the labor force decline -associate 
with a ten-year phasing arrangement. If it , did, there 
would seem to be no reason for not reducing duties in 
th? industry by the full 50 percent. If average growth 
rates for Jabor. that pre vaile(d from 1958 to. 197 L are 
representative of the next ten years, the growth factor 
eliminates unemployment problems caused by the tariff 
reductions in 33 of the 54 import-sensitive industries. . 



' . '^Employment changes by state and skill group are reported, ia 
.Afypcfidix Table A-3 of the fitU report. 
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^■Emptoymeiit changes for each of the )67 industries and for the 
five elasticity sets are listed in Appendix Table A-4, i^ikI the ratios 
^ the net emfdoymetit changes to total industry emplo^^ment are 
given in TaWc A-5 of the ftiU reportv 
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Pirt Six: U.8(^ Tarlft PoHey 



Tibtoe 

Chanqas In En^ploymtnt by State 
(manrytara) ^ 





Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
A Delaware ' 

6.C. 

Florida ; 

Georgia^' 

Hawaii 

Idaho 
; Iljinbis 

Indiana- 

Jowa 

Kansas 

Kentucky 

Louisiana 

Mairie 

Maryland 

Massachusetts 

Mi<;higan 

Minnesotci 

Mississippi" 

Missouri " * ^ 
. Montana 

Nebraska 
.^evada 
.New Itarapshire 
^N*w Jersey . / 
New Mexico' 
New York 
JNorth Carolina 
North Dakota 
Ohio 

Oklahoma 
Oregon., f 
Pennsylvania . 
^ode Island 
Eolith •Carjgliiia 

^ see 



nont 

ja. 

tWash ingto n 
West IM|inIa' 
Wisc(M»m ^ 
' taing Jl 
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U.8. Tarllf E««eti on'Tradil and Employm«nt In D«t«ll«d SIC InduttriM 



2M 



.■■•el 



, > y4. Industries Losing 0,5 Percent or More of Their I^bor Force 




Cut 



3 



i-O No. 

5.00 
6.02 

\yM 

14.19 

17.03 - 
V 17.07 - 

n.08 
- 17.09 
2P.06. 
20.09 
«.07 
28.02 
32.01 
32.02 
32.04 
33.00 
34.01 
34.02 
34.03 
^,01 
^36.03 
' 36.07 
36.% 

36.«r 

36^ 

37.01 

38.03 

38.04 

38.05 

42.01 

42:11' 

46.0l# 

48.02 

54.06 

-54.Q7 
55.02' 
56.01 

'57.01 
58.05 

i'62.07 

; i63.01. 

/63.02 
64.m' . 
64.02 
64.03 
. 64.04 
64.06 
64.0T 
^64,08> 
1.12 



I 
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^ Industry 

Iron, ferroalloy mining 
Other nbnferrous mining 
SmM ^rms ^ * 
Sugar 

Vegetable oil mYlls 

Thread mills 

Lfice goods ^ ' 

Tire cord, fabric ^ ^ 

Scour, combipg^^^nts ' r ^. 

Cordage and twine. . ' \^ 

Veneer and plywood • , 

Wood products , 

Furniture, fixtures V . . 

Synthetic rubber , - 

Tires and inner tubes 4 t 

Rubber footwear - 

Misceilapeous plastic products 

Indiistdal leather tanning . ^ 

Footwear cut stock 

Footwear, nonrubb^ • 
. Other leather products * 
^ Glass products, no c(}Qtainers . ; 

tTeramic wall, floortile 

Fpod utelisils, pottery 

Porcdain electrical supply 

Pottery products > 

Nonmetal mineral prbducts 

Fiimaces^ st^el products , 
'-Primary lead 

Primary zinc * \ 

Primary aluminum) ' 

Primary nonferrous metaU 

Cutlery • ^ 

Fabricated^metal products 

EJevator,, moviqg stairs 

TexoTc rtiachirilry 

S^whjg machines "\ 

Household appliances ^ 

Ltghting-fixturet ' ^ . m. ' ''^ 

Radio, TV sets' , *^ 

Electronic tubek ' ^ ' " , 

Electrical equipment ' ^ . 

Motorcycle, bicycle parts ^ft* 

Watches, cldcks»^tfls« 

Optical inMrumefllT lenses 

Ophthalmic gooi 

Jewelry 

Musical instruments, parts ^ 
Games, toys ^ ^ i V ' 
. Sport, athletic ^oods ^ . . 
Artifici^ flowers * . 
Buttons, jieedles> pras and fasteners ' / 
Brooms and brushes * . • - 
Miscellanepus ^^manufactures 



L6ss in 
Employment 
(man-years)* 




•5? 



173 
281 

' 71 

Aiy 

19 
80 
111 
54 
242 
56 
1,330 

Lees'** 

79 
489 
3,838 
1,469 
1.021 
78 
6,104' 
3,046 
854^T • 

2.683^ 
'23 
832 
.36 
4,080'. 
'40 

102 : 
104 

52 
297 ' 
3^ 

103 • 
741 ' 

- 171 • 

72 
,521 ' 
2:979 - 

858 
i 206 • 

\ai • : 

1,018 
434 

238^ . 
'2,772 
.444 
1,598 
1,063 ' 

552' . 

501 
86 
1,468 



Krcentage 
. •>« Industry's 
»67 Labor Forcet 

0.63 



Annual AvtiiBge Labor 
Growth Rate 
l958-^71t ^ 



C 



I 



Total 



6.5^-? 

L23 
•1.06. 

0.67 
t 2.09 
'0.51 

4.57 

0.52 

1»70" 
" 0.61 
14.598 

0.53. 

0.53 

13.14 *: 

0.58 

3.09 

0.!j3. . 

2t67 

3.98^ 

0.8i- 

^ajo 

■20.5^ 

0.84 'i 

9.67' 

0.62 
~ 0.65 

1.33 

1.15 

0.54 

0.66 

2.36 

0.79 

0.72 

1.86 

2.59 

0.52 

0.62 

2.51 . 

1.36 
' 1.42 
1L99 

2.4S - 

4.90 

0.85 '. 

2.69. 
. lAl 

3.10 

2.51 . 
11.27 

2.-23 
• {»3 
w 1.64 

v: 




1 



5.9 
-0.8 
'-2.8 
-0.8 
-3.9 - 
-1^7 
-3.2 
-2.6 . 

1.0 

4.9 

2.3 

2.r 

1.2- 
' 2.8 
2.3 
-5.2 
-3.7 : 
-1.9 ' 
-0.5 
-0.4" 
-3.8^ 
-•2.1 
'.1.7 
• 0.6 
•0.7 
0.3 
-0.2 
-J .7 
2.6 
8.6 
0.3 
6.2 . 
4.3 
"-0.5 V 
.-3.8 
0.1 
' 2.8 
2.3 
-8i2 
2.8 
*.6 • 
. J.6 
5.9 
' 3.4 
2.0 
1.8 
■ 1.5. 
fl.6 
5.2 
6» 
0.1 

1:9- 



4 



i 
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Part ilx: U.S. Tariff Policy 



Tabl« 7 (continued) ll \ 

Industries Gaining 0.5 Percent or More of Their Labor Force - ^ 



2.03 

14.10 

24,01 

24.03 

28.01 

43.03. 

51.01 
. 51. 02 

51.04 

53.01 

53.05 

53.08 

57.02 

57.03 

58.03 
•60.01 ■ 
60.04 
62JIM . 
«2l|Z 



Industry , 

• • • . 

• Tobtcco,^ • : 
, Pchydratcdlfood prodiicts 

Pulp, mills 

Paperboard rriOls 
^ PiaHtfc material. Ycsins 

Oil field machinery ^ 

Computing machines 

Typewriters 

Office machines 

Electrical measuring instrumenfi»^ 
Industrial controls 
Electrical industrial apparatus 
, Semic6ntluctors 
Electronic components 
X-ray apparatus, tubes 
Aircraft 

Aircraft equipmkqt^ 
Engineering, science mslruments 
Mechanical measuring device 

Total 



Gain, in 
%nploynient 
(man- years)". 



10,229 

161 
^ 750 
789 
1^6 
5,826 
224 
526 
582 
337 
98 
5,138 
3,242 
92 
2,903- 
1,223 
305 
1.276 




Percentage of 
Indusuy's 1967 
Labor Force** 

' ' 3. 05 
0.53- 
0.94 
t).99 
0.94 
0.57 
3.22 
* 0179 
; 2:34 
0.87 
Q.61 
0.50 
6.30 
1.35 
1.10 
'0.72 
0.53 
0.56 
1.48 



33,952 



*Tbe liBrsest absolute los» under three elasticity sets is re|)D T 
, /fTbe lai^st t»ercenta«e loss under the throe elasticity sets isy-eported. . . ' 

OffiSf wi"'^' ^"'^'^y Manufactures, J971: /nd,;stry Profiles, U.S. Oovcmme]ljt Prihdng. 

coJ2?rtSSl"™mte^ "y 'yP* Of material or by use; hence in 

concoMiri^ J^ys numbers tj) SIC and I-O industnes. all furniture arbitrarUy is assigned to I-O 23.07 Furniture and fixtures n I c 

.It foHpws tta^-mxalculaung the percentage domestic outjiit or emptoy^nt chSges that 4sSt tK^iT S^ts K^^jW £ 
better to consKler all furniture sector, of the I-O table as a single industr^. When th^ is done, the peree^taK^s^is 0 51 
''The laiBCst absolute gain under the three elasticity sets is reported. 

^^Jl^ Jjercentage gaii^nder th^ "* 



Th^ remaining 21'indus&ies that cannot cope with tft^ir 
unemployment pf-dblem through growth are-ISRlicaled 
in the tabl« by boldface numbers. 
i Even in these latter industries, voluntary quits can 
relieve much of th^ l^resstire to lay off workers on an 
involuntary pasis. Reducing dutiibs less than the general 
•^•c oi^j)erhaps in a fe^ cases excepting tRe item com- 
Ipletely from duty cuts can prevent Jtnost remaining 
>re3sures for invoittntary ^neinpfbyment. In' other 
. words, even if one adopts tlie veiy pro^Iabor positibn 
tari^. wits should hot cause any involuntary 
unen^oymeiu---^ position tha^ ignores the consumer 
.atidgix>wth benefil»,pf tarp^ appears that 

: the,HMa n]b^o f indiistficss in which tariffs ^ould be cut 
*--5)**-lul|ft^ general averiage is quite small. 
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Sensitivity of Aggrogatlye Changes to Eiastlcify- 
Assumptiofls ^ 

the next stjSQ^n the analysis is to inVSestigate the sen- 
;^*itivity of the precedinjf results to vaiiations in import* 
and export demand elasticities. To do this, four sets of 
' elj|?ticities in addition to set 1 are einploynl. As noted in 
part 2, set 2 is the same as set 1 exc^prthat im^rt 
•elflfticities estimated by the Internaiional Trade Com- 
niis^ion for IS inpUt^output sectors are substituted for - 
-the import ©lasticities e^loyed in set 1 for these 15 
STCtors." Set 3 utilizes Stem's summary of "best'^ 
elasticitiesas enumerated in Table 2. Sejt4 cao\bines the , 



^ '^*S^ elii^ties are given tn ^tnbtis 14. 



U.S. Tariff £tfjiett on trad* «nd Employm«nt In Dttallad fflC Induttrfas' 
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•*high'' export dci^and dasti<mies and '•low'' import 
denjarid. elasticities and set 5 combines the "low" ex-^ 
port deftiand and " high*' import demand elasticities 

listed in Table 2. ^ 

Table 8 gives the resul^ppf the 50 percent cut undef 
th^se variQus:ela^ticities assumptions. As the table in- 
dicates, set* 2 ahd 4 give higber figures fetr the trade 
surplus than set 1 does Md ffl^o yield net incjreases lA 
imfrloymcnt' Sets 3 and 5^n the other hand, yield net 
dieficits and net decreases in employment. he 
employment decline under set 3 (Stern's "best" elas- 
ticities) is still small, but th? 266 ,000 job loss that occurs , 
if import .demands are highly elastic and export de- 
mands are characterized by lo>jL elasticities must be 
regarded as significant. Generally, similar Conclusions 
hold for manufacturing alone as for all industries. Thus, 
there is an outside possibility that^port demand elas- 
ticities are so high relative to e?Opon dei|iand elasticities 
that considerable unemployment -W6ul<J rMult from a 

one-step 50 percent multilateral tariff cut,* exchange «, u 

rates were fixed. However, the most probable range for ^nd then estijipating trade and eni*yment effects by 
these elasticity values yields overall trade and employ- cutting these tariff equivalents by SOjfiicent. As noted 
ment changes ^mall enough that a jiignificant tariff-T inpart 2. Lan-y Wipfof theOffis^of^F^^^^ Economic 
cutting exercise cannot reasonably be opposed on lftesearch» Department of ] 



emerge . Instead, as these pressures. begin to opera^n 
response to the tariff cuts, exchange rates will change to 
restore, cquilibrilim." Table -9 indicates the exch^ge 
rate shifls ncededlo fe store equilibrium as ^eltwthe^ 
net changes In employment aftier the deficit or surplus 
pressures- have ^ecn eliminated. The requiretl 
exchange-rate changes arc very ^mall except under 
elasticity sets 4 and 5.' As would be expected, the net 
employment effect when both tariffs and exchange 
rates are changed is small even in those instances where 
the trade effect is large in the ^sence of exchange-rate 
shifts. The existence of exchange rate flexibility thUs 
acts .as a powerful adjustment assistance program that 
prevents any^ significant adverse impact on labor as a 
whole V 

. Cutting Duties on NTB Itoms 

A final exercise at the aggregative level involved con- 
verting the various nontariff trade distortions on the 
excluded itehiS^into theit ad valorein tariff equivalents 



balarice-of-trade or aggregate employment grounds, 
especially when it is reniembered that the cuts can be 
staged over a ten-year 



:t deficits and 
nil riot in fact 



equivalents for the Euro] 



e Off if jffi of 



Icul^ted ad valorem 
Community's variable 



If-exchange^ks are flexible, the 
surpluses reported in previous tables 



"In determining required exchangt^ (ate changes, it is assumed 
that the dollar appreciates of depreciatiKs the same percentage against 
all foreign currencies. With a multiUferal negotiation and flexible 
rates for all participants, oiie would.^;need to know all the pair-wise 
trade balances to determine the ch«ihge in ^he value of the dollar vis 
a yis every other currejljcy. / . -a - ■ 
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Agijregate U.S. Trade and Employmeiit Effectb of a 50 Percent TaHff Cut under Various T^:ade 
Elaatlcltlea Without Exchange-Rate Changes ^ r 
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Set 2 



All Indus fri^ 

Change ^millions of 197 1 dollars) 

Export (AJO 

Import (AM) 
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Employment change (man-years) 

From Afif ^ ^ ' 

From AA/ ■ 
Net employment change 

Manufacturing 

AM ' 
AX - A M 
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Set 3. 



e s 



Set 4 



Emj^loyment change froftA 
Employinent phange frofl|l. 
hfet employ merit change ' 



X 
M 




877 
•1,187 
-310 



1,591 
1,560 
31 

116,400 
132,000 
-1.5,600 



64,000 
-1OK30O 
-37,300 

809 
'1,15^ 
■ -343 
55,800 
-96.700 
-40(900 • 



. 1,900 
407 
1,493 

140,100 
-26,8eO 
113,300 

V.%21 
' .393 
' 1,328 
118,800 
-25,700 
93,100 
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394 
'#•327. 
-2,932 

28,700 
-295,100 
-266.400 

365 
3,189 
-2,834 
25,200 
-276,400 
-2SU2G 
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Tabl*9 * . ^ 

Aagraoal* Ui$- Trada and Em^loymant Effacta of 
TraiifrEliitrcraaa with ExcHanga^ 



aJ^O Percent T«rtff.Gu underVarlpua 



All Industries ' 

Chang«^(millions of \9J^ dollars) 
Exporf(AJr) 
Import (A-Af ) 

Employment change (man>years) 
From AA' 
From 

Net employment change 
Exchange rate change (percent) 
Manufacturing 

m 

Employment chans^ from AJIT 
Employment. change from 
Net employment change 
Exchange rate cliange (percent) 
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Elasticities 






• Set t 


Set 2 


Set 3 


Set 4 


Set 5 




1.747 
1.747 
0 


1.612 
1.612 
0 


1 ' 1 "Til 
1.179 

0 


-465 • 
-465 ^ 
0 


877 
877 
0 


f ' 


135.800 
-151.200 
-15.400 
+0.003 


123.300 
-137.000 
-13.700 
+0.166 


90,200 
-101.500 
-11.300 
^-0.688 


-66.400 
+48.600 
-17.800 
^2.43 


70.700 
-98.800 
-28.100 

-2.46 




1.695 
1.695 
0 

126.600 
- f46.206 
-20.200 
-0.126 


1.564 
1.564 
6 

114,000 
-132.400 
-18.400 
+0.032 


1,143 
0 

84.800 
-96.900* 
-12.100 

-0.761 


-386 
-386 
0 

-65.200 ' 
+41.100 
-24.100 
+ 2.17 


832 
932 
0 

65.700 
-85,900 
-20.200 

-2.38 



levy items as well as for those U.S. imports of agricul- 
tural products that are subject to quantitative restric- 
tions. Using Mintz's study on the effects of quotas, 
duties on textiles and apparel were adjusted so that 
the quantitative controls hav^ the effect of raising 
prices by 5 percent over existing levels [6, p. 62]. No 
adjustment was made in the duty on imported oil. 

Table IQ indicates the trade and employment effects 
from a 50 percent linear cut on the Nt*B itetf s, assuming 
a fix^d exchange rate. Cti t|«g protective le vels'on agri- 
cM|ral items «Tfiprove«irt^ tracfe balance signifi- 
camiy under alrgtasticity sets. However, except under 
set4 efesticities, the increase in textile Sports, when 
quantitailive restrictions on these items are reduced, 
moreihan offseis the.surplas-creating impact of cuttin^^ 
levels of foreign protection on agriculturaHtems. Ex- 
cept when set 4„elasticities are utilized^ there also is, 
^ a fairly large net decline in employment when the pro- 
tective levels of nontariff barriei's ard reduced by 50 
percent & • 
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Table 10 \ 

vEffacU on U.S. trade and Employment by Commodity .Group, of Reducing Tariff Equlvalento of 
NTBs by 50 Percent 



Set / {and Set 2)* Elasticities 
Change (millions of 1971 dollars) 

Exports (M) 

Imports (AA/) 

£iX - ^M 
Employment change (man-years) 

Frd% AA^ 

Frorp AA/ 

Net employment change 
Set 3 Elasticities 
Change (miUips of 1971 dollars) 

Exports (^B 

Imports (Jin 

Aa: - AM 
Employment change (man-years) 

From AA' '^ 
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Net employment cMlkngi^ 
Set 4 Elasticities 
Change (millions of 1971 dollars) 

Exports (AAD 

Iriiports (AM) 
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Employment change (man-years) 
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Net employment change 
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Change (millions of 1971 dollars) 
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Employment change (man-years) 
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Net employment change 

Note: The input-output sectors covered by the NTBs are 1-4, 8, 
on sectors 16.0^16.04, 17.0lfT7^40, i8.01-18.(W, 19.0^^^^^^ ^ . , 

♦For the sectors covered by the NTBs, set 1 and 2>lasticjtics are the same. , . * j u 

tindicatcs tbe intermediate inputs Xother than of agricultural goods, textiles, and oil) associated with impdrt and wort changes 
in the other three sectors and thus the import change can^ be positive^ v 

jttj : . • ■» -f 
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Total 
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0 
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433.7 
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-710.7 
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-U.545 
+ 1.134 


3.143 
-91.636 ' 
-88.493 


320.0 
-1,653 
-1,333 


16.805 
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— 19,804 


32»947 
-141,443 
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— iUo,4yo 
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44.8 
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V 


40.0 
604.5 
- -564.5 


0 
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tAo q 
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+250.8 
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5,257 
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^-8,689 ' 
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0 
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-34.0 ' 
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2,301 
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1,120 
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60 
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-2,622 
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-66,676 
-63,434 



6,717 
—242,347" 
^235,631 



14, 16-19, and 31.01. Within sectors 16^19 NTBs are reduced only 



Comment 

Harry G. Johnsor) . 
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Baldwin and Lewis are to be cdngratulated on a very 
thorough and carefully thought out study ^ probiably the 
most profe;$sionalIy satisfactory study yet carried out 
on the subject. My comments are therefore directed, 
not in criticism of this particular study, but at certain 
characteristics and assumptions of the tradition of work 
in this field. Before entering into them, howevei^, I 
should state explicitly that I support their choice of the 
perfectly substitu table supply, imperfectly substituta- 
ble demand, assumption (especially if, as they intend, 
they niodify it in later wprk by making a diffident as- 
sumption for agriculture and mineral deposits). In fact, 
4here is an additional justification for this assumption, 
in my view, In that perfect substitutability in demand 
would probably give rise to serious ijiifficuities of esti- 
mation in a situation in whijph foreign demanders im- 
pose different tariffs on imports and thesQ are altered by 
different amounts following negotiation of a standard 
percentage of tariff rate reduction. (In particular, em- 

ahasis would have to shift from demand to supply 
asticities — to whose estimation much less profes- 
sional effort has been directed.) 

I^F first , not m^jor, criticism relates to the assunlp- 
tipn explained in<letail in their pap^pr , that an increase in 
expenditure on imports net of tanflFs is matched by an 
equal decrease in expenditure on domestic ga(^s. This 
has the advantiq^e jjE shnpfifying ||he calclBations 
greatly , and can be juralted as applied to a general tariff 
reduction in which cro58-ef^ in the 

wash*'; but it dops impose restrictioifs on crbfs-effects 
on import ah^ export deniand that4night be important in 
getting from thb impact effect to the mii^lier or 



from what essentially reduce to microeconomic clas- 
tickies.. ■, \ " ' ' . , ^ ■ • 

,/This brings me to a third pomt: the results of the 
empiricar cstimatioTrirthat are empHaiirs in 

the paper, the effects of trade liberalization on trade 
volumes and employment, are ^impact effects" only. 
Specifically. thefiynvolVe a change in the balan<fe be- 
tvyeen exports ^nU^mpbrts, that is» a change in the 
relation between atlikorption and output or aggregate 
* production and aggregate consumption, which cannot 
be taken to be an Equilibrium position except on a very 
peculiar set of assumptions about aggregate "demand, 
saving, and reserve or cash accumulatfo/i oyfepyumula- 
tion, whi^cannot be accepted as reaK^tW 
' To compete the calculation and arrive it results con- 
sistent with fiill equilibrium, there are two possibilities 
open. The first, obvious, and necessarily consistent one 
is to calculate the exchange rate change necessary to 
restoM equilibrium — a change that would otcur au- 
tomat^ally under the present system of floating ex- 
change rates, particularly given the relatively small de- 
preciation of the dollar indicated as required by the 
estimates produced by the study. It may be noted in 
passing that such an equilibrating depreciation of the 
dollar should not be interpreted as necessarily entailing 
a welfare loss for the United States. (A calculation of the 
welfare effects of trade liberalization is hot provided in 
the paper, though I understand the largq;^tudy envis- 
ages some detailed C«dculatibns along these lines.) The 
^son why a terms-of-tradeifijss implicit in a deprecia- 
obn is not necessarily a welfare loss is that the liberali- 
zation of trade itself involves a welfare gain. Neverthe- 
less, ^ipirevious studies., notably that of Basevi [1], 
confirili the general expectation that, with the low. clas- • 
ticities Suggested by empirical estimates, thA United 
States is likely to lose more on the terms of trade than it 
gains from trade liberalization. 

The second alternative is suggested by fpr^igp trade 
multipher.theory , the initial excess supply in the United 
States evoking a multiplier reduction in U.S. income 
and em^oyment (and converse expansion elsewhere) 
leading to a new equiiibriuih with aJower U^S. trade 
defieit tWi the tnipact deficit^ but stili a deficit is- 



exchange-rate a4justment. Second, the analM seems %ociated with a reduction in t^S. and an increase in 
to use one term onJy to represent i-eal income as a- foreign net international saving (or, mote accurately, 
constraint on total^nwad* Macroeconomically, how- ^^hoarding^' pr accumulation of intemaUonal reserves) 
ever, a country srfl^pcnditore or absorptio^ need not The authorl suggest that the nteessary calc 

^- -flon, the diffetcnce being ^asily-be made oti^e usual Msumptitfn thaflSle mbne- 



e^ual its output o 

constituted by capitaT movements including reserve 
moveinents. Theoretically, the savings^ , Or dissavings 
implied ^hould enter into the demsind aj^ func- 
tions po$ited^ rather than being left to^ determined 
residually by th^ effects #relative price changes result;^ 



tary authorities niaintain ajixed level of mftrest rates. 
On the contrary, in f>rinciple the mainte^ce of fixed 
interest rbties in face of a balance-of-flayments deficit 
involves a continuing process of replacing an outflow of 
intemadonsU reserve, by open^market purchases of 
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assumed for most couittrics tp be able to go on forever 
[3, 4). In the Qwe of the United States in relation to the 
Vtst of the xyp^Wrhiyvvdvti-, givtn.thc very Hmall trade 
IbiM^ eroergiiiihwrn the calculations, and^e still smaller ^ 
'I^ssfeat^would Appear after the multipliebcalsul^ions 
had been made,\ogether with the intornationaf^role of 
the dollar as a reserve currency, the^sumption would 
probably be tolerable as an approximation. 

The foregoing relates to the e^lKls on trade. The 
aHthop^£M^e, however, particularly concerned with 
ernployment, which, onifheir input-output calculations, 
they find will decrease even if trade is kept balanced by 
an appropriate (small) depreciation oPthe dollar. This 
finding, however, leaves a loose end, which is the sub- 
ject of my fourth comrfient. Presumably, less labor per 
linit of value added is accompanied or balanced by more 
capital per unit of value adjied, on the tautological prin* 
ciple that all value added has to be added by Something 
(either laibor or nonlabor inputs), and the question is 
Where in (he economy^e nonlabor sources of value 
mded, needed to keep value added in exporting equal to 
value added in importing, are to come from. In other 
words,* in addition to the exchange rate adjustment 
necessary to keep value added con^ant, thecalculation 
should include in adjustment of the p^rice of labor reft> 
tive.to capital necessary to keep employment of labor 
and ''capitaP* (nonlabor value added) constant. To be 
strictly accurate, the calculation should include 
changes in two relative jppCes ok three numeraire 
prices, to maintain full employment oKthe two factors of 
production and therefore, implicitly, Vull-employment 
production and balanced intemationalVade. 

fifth comment concerns the use of a (modified) 50 
percent reciprocal tariff cut as the standard case of 
reciprocal trade liberalization for analysis. Most of the 
argument relating to the computation effect is devoted 
to discussion of the elasticities selected; and on this 
score bnecan only accept the authors'* judidioUs discus: 
sion of ami selection amonjg alternatives. It4s clear n'om 
the nature of the calculations, however, that apart trpm 
the elasticities employco^the outcome will depend, 



Comnfion Market. countries) to argue, as they did i^Jhe 
early stages of the Kennedy Round,, for some different 
principle of reciprocal tariff reduction. In this connec* 
tionr it would seem that; rather Thnii n^iK the (mod* 
ifled) 50 percent larifT'^cutting fule as obviously fair ^d 
then calcutatintf. its actual effects, the study's rejuilts 
should be used explicitly to sb6v/ that, despi^e^upcriS- 
cial arguments to the coptjayy,lhe 50 percent principle 
leaves the United Stiies ffor reasons related to the 
interaction of differences elasticities willi dispersion r 
of tariff rates about tl^eir a^rages) at a/sigrlifidaft if / 
relatively small disadvantage's comnai^d \Uth a n>r- 
mula producing exactly equal expansiori of it^ trade in ^ 
both directions. Alternative principles of negotiation 
are, of course, discussed in William Gline*s paper for 
this conference. 

My sixth andfin&l comment rejigs to the discussion 
of adverse effects of trade libCTalization o^yj.S. 
employment in the aggregate and by state and industry. 
It seems to me completel]|||^itrary to set 0.50 percent 
as a standard defining negligible effects on employ- 
ment, especially over a ten-year adjustment period 
starting in 1980« or to study whether thellliverse effect 
will be absorbed by en^ployment growth in the indu^ 
try concerned over the adjustment period. It would 
seem more economically relevant to Relate employment 
displacementyby ii|c:re^sed Import corhpetition to the 
natural wastage of existing emgloyees through retire- 



smdlc] 

ments and voluntary quits. J|m a reasonably fully 
employed economy, which om hopes will be the nor- 
mal situation by 1980, the earliest date at which tr|j()p 
liberalization is likely to start, ladljustmentsbf employ* 
ment to trade liberalization dre likely to be negligible in 
relation \o everyday labor market adjusthient, as ex- 
pressed in new entries, retirements, and voluntaryjjbb 
changes, The real problem of enlploymfent adjustncient 
per se is likely to be^ typically, th^ probllm of a senjor 
group of relatively^ unskilled but \vell-paid Workers, 
whose traditional employment is threatened by rapid 
increasevitfimports from the loiyer-paid and frequently 
/ more skilled workers in other developed countries or 
1 developing countries. Such a problem would be in- 



perhaps iignifffcantly Md substantiidly, on two . , ^ . 

Tural'* magnitudes, the tariff jates now in foi-ce, to A^requent enough,. and manage^le enough by policy 



which thejinear 50 percent tariff cuts will apply, and the 
relative volumes of exports and imports of the trade- 
. liberalizing countries, It is also ^parent from the statis- 
lies presented that the United States has a loWbr aver- 
• age tariff rate on manufactured goods than have its 
m^jor tradingjfortners, and that the United ^tat^s ex- 
ports in larger volume to than it imports from other 
^ ' countries. On both grounds , a 50 percent tariff reduc^n 
« applied by all major'countries might well be assumed a 
priori automatically to favor the United States as com- 
O u*ed with the <^ leading them (especially the 
ERJC # * 



(including temporary slowjng of import growth), not to 
need tOitx)se a serious obstacle to trade Miberalizatig^. 
Unfortunately, this problem tends to be cbmpoiinded 
and confounded with the much more serious problem 
of abnormally low aggregate demand resulting fropi 
restrictive flscal-monetary policy and antidepreclation 
exchan*ge rate policy, the effect of which in creating 
unem|||tyment is most easily blamedyinaccurately, on 
uiidRBrforeign competition and usStllo support demands 
ftil' increased barriers against imports. 
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Haiiy^ltfflnsoO Hght^en^ limita- 
' tions of an analysis stich as TfbMft He points out, for 
example, that our first estimates of the trade and 
employment effects of general tariff cuts arc^mtial 
'^impact effects/* to determiqe the total efTeclSfthe 
' cuts, the secondary trade and employmeiU conse- 
quences of these * Impact effects*' must be calculated.^ 
In a worlcTof flexible exchange rates this involves esti- 
mating the exchange rate movement needed to eliminate 
the disequilihrating impact of the tariff reductions and 
the|i deternuning ttie net employment change as- 
sociated with the tariff and exchange rate changes. This 
is the approach we have followed. With fixed exchange 
rates it is necessary to calculate the; multiplier effects of 
the initial shifts in foreign trade and thep the net trade ' 
and employnrient changes due to the tariff cuts an^ 
multiplier effects. As Johnson points out, even these ' 
calculations do net give a long-run eqiiili^um, since < 
tradii balance wiQ generally not bexompletely restored 
by the multiplier process anc| l^we would be an indefl-^ 
nitc inflow or outflow of in«^nktional leseryes. We 
clibse iiot to calculate either the multiplier effect^ oc 
etplofe the longer run implications of .continuing 
changes in international reserves. Th6.$4 milliqn 'Im- ' 
^pac^ effect • ■ pf the 50 percent cuts seemed too ihsig- 
ilificant to warrant such akIctilaiions,mid, moreover, 
we were primatily concerned with the present system of 
flexitJe rates. . 1 . - V 

Johnson*s point with^resptect'to the change in value 
added by capital in theadjustment process is well taken. 
When the exchange rate changes in response to the, 
tariff cuts and trade-balance at a higher te vel is restored 
with a net decrease i#employment, changes in ci^ital 
utilization are occumdg in the background. |n a fell , 
employtheitt world a>chaiige in the price of labor rela- 
tive to capital would take plade and in^jk affect labor 
and capitaliiCilizatioh. Instead of foUpwl^this interest- 
ing line of jifiaJlysis we have implicitly assumed less thiui 
M\ enoiployment of bofl^ labor aiid capital and fixed 
relative prices of these factors. In a cbntmuing study of 
tariff-cu^ng effects J. Dav#Richardscliand I are be- 
ginninpilb explore^the welfare and distributional con- 
sequences of tariff cuts on capital. 

•• '--n- • r ■ l-f-. • . .... 



Tariff lff*ol» 




radt and Cttiployihant In Dat^lad ^IC jjlei^alrMt 




^ / The model is being uied to test the '/it 
on trade and employment o^diffenent tar 
mulaa being proposed tn the current Tok) 

~tradr negotiitioni "tfrGefteva 30 

f0 \ used in the paper only for Ulustrative pu/postfs, ahd the 

^(fectsof various harmonization rules are presented in ^ 
^ my larger study. An appendix to this l^tcr study gives 
the trade and emmoymeqt changes in m iivdustries and 
' enables one tbySecide Jor himself what a reasonable 
cutofF figure would be for presenting summary tables* 
More ''jmporlant, in our continuing study we have 
utilized a Labor Departjnent s!|fdy of the 'length of 
unemploymint of xyorl^ers displaced by imports, de- 
pendlfi^i^^l^ their economic characteristics, to calcu- 
late th|| real income change associated with the 
employiMent shifts due to tariff cuts. These welfare 
effects together with those affecting other factors will 
\ ^^pmbined with the consumeiNienefits of tariff reduc-* 
• tipns tp derive the total welfare change. 
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Multilateral Effects of ^iinff Negotiations 
In ihe Tokyo Round 



William R. Clirie.Vqboru Kawanabe, T.O.M; Kf^nsjo, and Thomas Wtlliams 



1. lotroduction ^ Japanese subsequently proposed another relatively ft 

' * * , * strictive formula (as discqssed below). The possibilit 

TWs study presents w model of^thc tariff negotiations of agreement on tariff liberalizatioqpK this period 
developed in a broader study (the Brookings Trade 
Study referriul to in this paper) of multilateral trade 
negotiations in the Tokyo Round [8]. SectioK:^ sets 
forth the mod^l itself; section 3 reports the estimates of 
trade, welfare, and exchange rate effeots^^f alternative 
tariff-cutting formulas; section 4 discusses cog^spond- 
ing estimates of employment effects. The excluding ' 
section dr&ws policy implications and in addition sum- 
marizesx>ur findings on non tariff barriers in the broader 
study. ' 

Tariffs remain & significant barrier to trade despite 
the success of (iarlier hegotiations/^specialty Ihe Ken- 
nedy Round in the mid-196bs. I^r the niiyor industrial 
co.untries tariffs on manufactuics stand at an average 
of 1 1 percent^ and tariffs on non^gricultural raw mate- 
rial Average 5.7 percent for^4|l^iable items [11], Much 
higher tariffs )sxist on indivicfual products; moreover, ' 
the escalation of tari^s as the stag^ of processing i:ises 
causes the effective rate of protection pn value added to 
be r substantially higher than nominal prd(tiction for 
manufactured goods. ^ 



suf\ 

fered from opposing views betweeii the United States] 
and the EEC in the area of a^cultural products, 
the atmosphere of impasse in this field spread tc 
areas of the negotiations. 

This stydy seeks to quantify the economic stakes hfi 
the tokyo.Round, by estinrntin^ effect^s that could be 
expected under alternative outcomes of the. negotia- 
tions. The erhpirical psults should facilitate policy as- 
sessments by governments and by legislatures and the 
public concerned about the implications of the agree- 
ments eventually achieved. 



2. A Model of Tariff Negotiations 

The basic calculations of^e model examiq^he effects 
of reducing taitffs; mth computo^^ ^'tariff 
lioe"* tha^ a^h then admd up to sector or global levels. 
The^artTK^izatioji tariff-cutting approaches cgn only 
be evaluatro accurately at the tariff line level (even 
though tens' of thousands of categories, and millions of 



The reduction of tariffs and no/itariffbanriers should * oiece^ of data on trade flows are required) b^ause the 
makc^ possible inci«Csedefficiency.in w<5ridpr^^ average tariffs over aggregated eateg6ries will 



pattams. Yet little prqgrass was made toward Kberali- 
zatjf^n in the first^two years of active negotiatiotis fol- 
1/Qiwi|ig the passage' of the U.S. Trade Act iii January 
i975. American ^egotiato^ lloposed tariff^utting 
formulas that would cut most* tariffs by clo^e to 60 
percent; the EEC proposed a harmonization approach 



seriously bias estimates when the percent cut] in tariff 
differs by height of tariff. _y 

Inoreaaed impprts in reponse; to lowered tariffs are 
cfdculated by applying empirically estimated "import 
els^icilies*' (percent change in imports per'unit percent 
change in import price) to thebasje levej of imports and 

a 



(in whidh lowei^ tariffs ari cut by lower proportions) thepercentage change in consumer price caused by^ 
yielding much more modest libcralizaUon; and the particular tariff cut. Increased exports are calculated by 
- • * ^ \ summing up over other countfjj^Vtheir increased im 



*Tliis paper is based on WflUaip R. Gine, Nobotii Kawanabe. 
T*0^. Kmn^io, and Thomas WiUiantt* *Trade; Welfere, and 
ployment Ejects of Multilatera] Trade Megotiatk»os in the Ti 
Round** which was connpleted in 19^6 under ILAB conUiK;t 73 
.the Brookings Ii&titutkm. The study will be published as 7> 
Negoti4ifion3^m the Tokyo Ro^tnd: A Quantitative Assessmei 
WashiiRgton. D.C.: Brookings Institutk>n, 1978^ 




-ports from.^e supplier in iqueWan. 

For both world '$ui;f)Iy of imporC^^ and home country 
exports we assume a horizontals supply curve. Conv 
pletely dastic supply is the reiasonabte assumption In 
vie^ilibf the exti^me^^ $maU trade changes relative to 
output* especially considering the fact the even, these 



Mi 



.4 . 



Pari Six: U.8. Tariff V>o|ley 



'^tmall changes woaM be phased in over a period of five 
or more y^ars.V . 

diyen etrtm atei o f trade and tariflT^changes, static 
wdrai^gid 

the tradltipnaJ *1rian2)e*' method (whichmeasures sav- 
tngllo cpntuiMn and savings fronfi reducing inefTicient 
; domestic pro^l^tion). WelMtempt to examine the mag- 
nitude of total welfare bfTects (inctuding economies of 
scale, induced investnteiit and growth effects, stirpulus 
to technical change from' increased outside compcti- 



r+ // ("force of tari 



/II + 



qufintity elasticity of substitution among 

alternative suppliers . 

, j >->valtie of imports of buyer^ frolR supplying, 

country / • / 
TCJS" superscripts rt^feriinlto "tracle creation" 

^and "substitution" respectively 
A change in variables 

FoV ajt imporfing .cou(Uqes/ i)ot befonging to the 



AM 



rc, 



^ For importing countries biertoAgiag 
corresponding equations are* 



(1) 

to' the bloc the 



(2) 

(3). 



The substitution term, for bloc imports i^ (see [8] wr 
derivations otequations (4) and (5)) 



— — ^ "•^ ""^ w-^^^^- ^«^...t.^.. . , 4 w iiMi/v^iiinK .wuiui|cs y -tiui uvvunging lo me 

tioj^aiid macroeconomic output gains facilitated by the free tftele bloc of the EEC afiil EFTA (for mtfnufac-' 
ftauctionin inflationary pres8uro>-1)y cqnsidering th|i)W turcs; BBC alone for agriculturar products); 
feiati6nship of kotalAMelfare gains to static gains silone ai(. 
• measured in other studies of the experience -of the 
European Commbn Market, 

Exchaii^. rate effects are c|fculated by conhideririg 
aggregate exjporl and ifhpoirt demand elasticities and 
computing the implied change in exchanj^e rate -required 
to eliminate^any trade balance change initially induced 
by tarifTcuts at home and abroad. Employment bfTects 
are calculated by applying V*job cdefTicients^' (btoth di- 
rect and **tndirect'* to aocpunt for intermediate goods 
requirements') to the changes in iiiiK>rts^(job lo^) and 
exports (ipb gain). t 
For Europe, the model has special treatment of the 
substitution efract** through which outsiders (such as 
the United States, Japan, and Canada) increase their' 
share in the nnarket^ the tariff-walls around the EEC 
and EFTA decline. The model also includes the addi- 
tional exports industrial countries may expect as devel- 
' oping countries ^'respend*' their extra earnings of 
* foreipi alttifiange, g^iqcd from increased exports to the 
industrial areas red^ihg tariffs. 
" In the remainder of this sectk>n we state the formaL 
structure Of the model. The rc«der unconcerned witli^ 
the a|gebnuc formulauon of the ifiodel is invited to 
proceed directly to section 3. ^ ^ 

Define, the followin^r variables for a singde 
Qiodity*' at the tariff line level: \ 



0, 



(4); 



for I e NB, 



—J. — 

I + °'^NBi 



(J), 

r 



for ieB, 



cpflF^ where 



unpprt valfie for country > (in doil^s) 

superscript for base period 

price elasticity of import demand, country 

MFN tariff rate for country / ' , ; - 



bloc.'nonbloc suppliers 



0 



NBi 



hi 
4 



'N<Me diitk the tdknal cquilibriMflrinodel of Uie inMle negotia- 
tions prepared by Deardorff, Stem« i|H^ Baum [9] Uie authon intro- 
duce an upward ftoping supply curve under the assumptioaef fixed 
capital and output atQustment daouifi labor cliai«e akme (liledon 
constant elasticity of snbstitutkM esdmaies). This pmcedUnt would 
appear to bias upwaid the pHceiffccts of liberalization and, espe- 

' daOy , the employnient effects. Kote al^ that die model tompiites 
*«bcts at levels of aggresittion \M0 M)bve die tariff line, ruling 

|-^qY/^ ^'*^"*^ Sfe^ Mt of harmonization tariff-cutting for- 

C t\l V Bdcr c<>n#6ratkA in the niWiartDns. 



- original share of nonbloc ^upplier^ in coun- 
try j's imports M 

= original share dTbloc suppliers in country 
y'S" imports 

- original ^hare oHttpplier t of thetliMkblGk: 
^up within total nonbloc supply to coun- 

■ tryy , , ^'^ - . . ^ 

^ original share of supplier / of the bloc group 
within total bloc supply to country Jf 



nn equation^) the trade creation effect is Uie same as before, 
except that die force of tariff term has an fudditionalvsubscript / 
becdkise tbt tariff is specific to supplier: it equals zero for bkx 



^ ^ ^partners fffS) abd die MFN tariff for nonbloc supp^ers |||^^)* 
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• • A 

^/^Bi ^ proportional change in fdroc'of tarifT facing 
^ / Aonbloc suppliers (and hcihce facing MPN 

tariff) 

V o? "-^^ of subflttutroirrn impoKd^^ 

among suppliers. 

: Note that v^^^^^;?'!. 

The nbove equations complete the trade measure- 
ments ^ the model. These calculations exclude trade 
^effects caused by input-output feedback. Those in- 
duced intermediate tr^de changes shoulabe snfall (es- 
pecially in the larger economies where most interme- 
diate supply is provideddo^estic^l^and in any event 
shoul^lend to cancel out each other (increased imports 
of intumediate supply needed to produce extra direct 
expOTts will offset reduced imports of intermediate 
goods associiated with the reduction in domestic output 
as direct irajports rise). ^/ 

The measure of static welfare gain is the standard caU 
culation (specified to include the case with amonzero 
final tarift): 



IV»AA/7'C(0.5)(/<> + r'); 



(6) 



where and are tariff rateis before and after liberali- 
zation. Imp<vters inside tke free trade bloc^hkve an 
additional, correspondingXvelfare gain frqm trade sub- 
stitution. For these countries static welfare gain is [$] 



where WjJ^ is the base levei of imports from nonblof: 
suppliers tnd 

/ , I + 4^ffffja Tf^Bf * * 

To consiclertihe *'respeAding effect/' let Aitf^^j^ be the ' 
increase of iaiports into iridpstrial country y ifrom ^ 
'^free rider** c({untry t0D practicalisppltcation» all coun- 
tries diher than the eleven industrial iipportihg areas 
examined directly in our study). Let subscript A refer to 
product category it . Ijet ^/y be the fraction ofxoiflpry /*s 
totil imports purchased in industrial countryjf. Inen for 
indbstrifl country the extra exports tq '^ree rider** 
coiintries caused by tariff liberalization is calculated as 



free (|j|der / in industrial country^. Summing up all fVee 
ridercountries, industrial country jf can anticipate the 
extra total exports shown in equation (8). Note that, 
unlike the calcutationi for direcnride ef^ti Qf tiberat- 
izatjon, tiie induced exports due to the respending ef- 
fect cannot be broken down by commodity, because 
our coefficients forjinport propensities (^) are based 
on total import data rather than oh data by commodity. 

Oiven the estimates of trade balance changes result- 
ing from a particular tariff-cutring formula, it is possible 
to calculate the implied offsetting change in exchange 
rates that would be necessary to restore the initial trade 
balance, ilj^^suming infinitely elasticsupply for imports 
and exfiorts, an appreciation in the tnide«weight|d 
exchange rate of a country by the fraction dR will cause 
an increase in'import value by (dft) (rL^iM?) and a re- 
duction in export value by (dk) (Vx) (#^)f. where %^,.Vx 
are overall price ^lastfdties o^ demand for imports and 
exportt;^3pictively, and -Y^are the base values 
of imports and exports, respectively. With a trade bal- 
ance effect of B caused by tariff liberalization, the 
trade^wetghted exchange rate should move ^by just 
enough, to cause an offsetting chang9«4n the trade bal- 
ance of -B. Therefore, the required 'change in the 
trade-weighted exchange rate for a given cc^untry will 
be that shown in equatioir (9). 



\ 



dR = 



. (9) 



^ This method yiekls an estiipate of the qhange in the 
trade-weighted exchangf fate: In order to*transtate this 
change into a set of changes in nominare>(cha^ge rate^ 
from their original p^arities with respect to an unchimg- 
ing outside standard, the cali:ulation of equation (tO>is 
applied. ^ / . 



m X i m X m m X i 



(10) 



That is, fdt* each^lonltberalizlng country i there will be 
direct export gaips totaling i/l^AMf/i. Of these export 
earning^ the fraction ^/ywitt be respent on imports 
1 cd^ntryi — or, ^^yl^^^A^^^ wiB respent by 



RIC 



where R* is a vector of nominal exchange rate dhange^ 
for all m countries; a vector of required trade- 
V^eighted excfiange ra^ changes based on equation (9); 
/^^^e identity matrix; ^ is n matrix of trade wieghts 
(iMI tbe elements in row i being the share's of eaeh 
column country^ in the total trade turnover — exports 
plus imports — of country i); and the exprea^sion 
[/ 7 (t>y refers to the inverse <rf the /-^ matrix. 

finally, our estimates of employment'^ects appl^ 
'*job»coeffTcients** to the es(imat^s of increased Jrp^ 
ports and exports <by product sector). Thi^ calcula- 
tion provides an 'upper bound estimate of job changes, 
because it assumes that the entire change translates in- 
to pu^ut change; in practice, part of die trade change 



^ ^arl SU: U.S. Tirlff Polloy 



would be abnorbcd by chunge in dometitic cunnump- 
(ion. The c^ilculiitionft apply both direct tabor coefTl* 
ctents and total coefHci^ntft, includins labor required 

-for ifttermedialepfiapiHfi. lle!HH(!io^ changeti 
may be computed by product sector; total endployment 
change by producing sector i% unknown because thd in- 
direct labor component applicable to a given trade 
prciduct i^ot allocated across producing sectors. (In 

-addition our employment estimates omit extra jobs 
ttom induced exports under the respending efTecKs 
because this export efTect ii^ npt calculated. on a prod-V 
uct sector basis. k ' ^ 



3. Ettlmat#t of Tradt, Walfara, and 
E)cchanga^Bata Effacti 

We have applied the model of tariff negotiations to the 
trade and tariff dtfta base provided by GATT for the 
negotiations (with 19^1 trade data and 1973 tariffs). 
Because 197j wasayearofm^jordisequillbriumasWcll 
as one'now seriously outdated, we have updiated all 
results by.applying more than 8,000 trade base expanr 
sipn factors based on detailed O.E.C.D. trade vtduSr 
datafor 1971 and I974(see(8» Appendix B]). For import 
eJasticiticS have applied the best detailed Empirical 
estimates available from existing studies (^ee Appendix 
A). The resulting aggregate import ela&tidties are com- 
parable for the iT}<u<^ importing afcas (UnitedState»^ 
« 1.83; Canad^:^ -f.94; Japan, -1.39; EEC -^^r im^ 
ports from nonbloc suppliers — -2.17). . ' 

We have a|>plied the model of tariff liberalization to* 
twelve separate tariff cutting formulas, summarized in 
Table I. The most basic'for^'ulas arc the first three and 
the sixth — all actively under consideration in the nego* 
tiationi. during 1975 and 1976. The' first formula is a 
60 percent linear tariff cut. the hypothesis submitted by 



Tibl#1 ^ 

Tariff Cutting Fo rmula a Examined 



Number 
1 


TiilrifrCiii Hi|UMlk>nt 
y ^ O H) 


2 




.1 


to ' -•o^ . * 2(rA 
(/IhcrwtHc-/, - Q.J/^ 


4 

5 


^ y - 1.0 

y 0.3 + 


6 


1, - 0.03 ^ 0.4 t^^ 


7 


^ 0.434 




if < 0.05 / , » 0 


9 . 


y « 0.60 except: 
if ^, < 0.03 - to 
if /o < QA2Bi^ - 0.05 




/, « min r* 

to ^ 


lit . 


y - 0.2 3^ 


121 


/j ^ /o, 6 times 


V is proportiona^etarifr cMt: (q 
UgifT after cut. ^ 



Vrrhd I^ncHption 
60 percent Uneur cut 
Threeiterulion 
hurmoni/.iition {EC 
vuriunO 

Caniidian-iyp'e formula 



100 percent linear cut 
HariDunizatioo, per- 
cent plus tariff 
60 percent cut plus 
absolute 3 percent 
tarifT 

43.4 peiteni linetfrcut 
Full U.S. authority 

60 percent cui with 
5 percent floor 

Sector harmomzatioD^ 
(/• - four-area BTN 
minimum tarifT « 
Harmonization « 20 . 
percent plus 3 times 
tariff # 

SiXjiteration 
harmonization 

rs origtnaJ tariff: /. is 



^Sul>}ectta maximum cu^of 60 percent. 



The contrast between formulas I aod 2 reflects the 
, , . issue ofliriear versus hai|rnontzationlAits inherited from 
the United Stales earty in tlifc i^ * the Kennedy Rouhd. With lrelaiively unifonp tariffs 

alre^y harmonized by the process of integnition, the 
EEC has favored harmonization as the principle of tariff 
Jetting, llie United States traditionally has preferred 
linear tuts, ^though if the textiles sector is excluded jt 
appears tha^ there i^ little advantage to the United 
States in linear as opposed'to harmonization formulas 



proposal subsequently tablei^iby ^he yjnited States in 
' March I97(^ departs little frorn the 60 percent cut al- 
though it cuts tariffs below 7 percent by slightly less.* 
^Thie second fonnul^^ a* harmonization approach sug- 
gested the EEC owr the negotiations: three iter- 
ations of a perc^ntaig^t in the tariff equal to the tariff 



(on the previqus toudU) itself In Joly 1976 the EEC '[8j: Indeed. ^fe mofc important difference between the 
X6rmaJly proposbd the. s&me formula with four itera" . two forniuls is the fact.that lhe^second formula 



tions — a vecy miti^f change [22].^ / 

'. ■ - : 

*The U.§. fonmiUiablpd in March 1976 is:>^ « l.ix 50. wherey 
is perbentage cut and x is original tarifT. The formula is subjcctHO a 
inaximmi cut ct 60 percent. (Cakulated Ihmi 1 14].) 

^oic that if) the itemivefomuk tariA 50 \ 

percent atje cia to the new level applicaM for a 50 percent Uuiflf (a^ 
f^nftl f>nfri)r 15 .03 percent). f ^ 



cut tariffs by only about^half ^ much as the 60 per- 
cent cut, because when appiied% the average tariff of 
approximately iO percent, the three-iteration approach 
yields m^destrSuts. * - %t 

The thArdtfbrmuia resembles suggestiKns.by Cans 
It eUniinatesHanffs under 5 percent (crucial to a^bro 
set. of Canadian exports td the United States), <:uts 
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' others in half, and sets a maximum resulting tariff 
percent. 

FormuTa 6 is also closely related to an actual proi^Sial 
in the negotiations. It involves a tariff cut of 60 percent, 
but with a subsequent tariff shelf of 3 percent added 
>ack in (though in no case is the paginal tariff in- 
creased). Thus jt strongly resembles the Japanese for- 
mula tabled in October 1SS76.* ^ 

The remaining nine formulas are exploratory ; none of 
them has been as actively considered in the negotiations 
as the first three. .Formula 4 is the complete elimination 
of tariffs, to provide a benchmark for fully liberalized 
trade (with respect to tariffs alone). Formula 5 is a 
» harmonization variant; seven, an intermediate linear cut. 
Formula 8 is full U.S. tariff-cutting authority (60 per- 
cent cut with tariffs of 5 percent and less eliminated). 
Formula 9 sets a 5 percent floor and cuts tariffs by 60 
percent otherwise. Formula 10 reduces tariffs in each 
four-digit BTN category to the minimum sectoral aver- 
age tariff among the United States, Canada, Japan, and 
the EEC. Formula 11 is a particular harmonization 
variant (percent cut equals 20 percent plus three times 
tariff); formula 12 is six iterations of tariff cut equal 
to tariff. The final three formulas all constrain the cuts 
to a maximum of 60 percent (in accordance with the 
U.S. authority). ^ 

The basic estimates applying these formulas exclude 
petroleum products (as outside the domain of tariff 
policy) and textiles (as politically sensitive, controlled 
by quotas, and highly unlikely fo be liberalized in the 
Tokyo Round).^ The resulting aggregate trade and wel- 
fare calculations for each formula are shown in Table 2, 
along with the average depth of tariff cut associated 
w(th each formula.^ 

The first and most important policy question to be 
examined is: What are the potential economic benefits 
from tariff liberalization in the negotiations? Under full 
U.S. tariff-cutting authority (formula 8). the annual 
stream » of static welfare benefits from liberalization 
would be $1.7 billion.^ On the basis of recent estimates 
by Balassa for the case ofthe formation of the European 



"The Japanese prpposal. was 2 » 0.3 jr + 3.5, where z is the fin^ 
tariff expressed as a percentage, and x is the original tariff. The 
Japanese proposal differs from formula 6 here only by using a 70 per- 
cent instead of a 60 percent linear element (in the direction of greater 
liberality) and an add-on of 3 J percent instead of 3 percent (in the 
direction of greater restriction) [7]. 

.*ln addition, U.S/imports from Canada under preferential agree- 
ment are excluded from the cidculations. 

' Calculated as total tariff collections foregone (base value of im- 
pels times change in tariff) as a fraction of hypothetical base-live! 
tariff cbllectionst 



Conjmon Market, we might conservatively estimate 
total welfare gains (including nontraditional static and 
dynamic effects mentioned above) to be five times as 
large as the static effects alone, giving an annual flow of 
$8.5 billion in aggregate welfare.^ Under the assump- 
tion that this stream would grow at the. same real rate as 
the trade base, say 5 percent annually, and discounting 
at a 10 percent per annum rate^ the present discounted 
value of the stream of future total welfare benefits 
would approximate $170 billion (in 1974 values). There- 
fore, the economic stakes of tariff liberalization in the 
Toyko Round are large. 

With respect to the magnitude of trade effects, Table 
2 indicates that- the complete eliminatioii of tariffs 
would increase imports into.the eleven industrial areas 
(thie United States, Canada, Japan, EEC, five EFTA 
countries, Australia, and New Zealand) by approxi- 
" mately $17 billion, or about 3 percent of total imports in 
1974 and 11 percent of the relevant trade base, which . 
excludes petroleum, textiles, duty-free goods, ihtra- 
EEC7EFTA, and imports under agricultural variable 
levies.® 

The aggregate results shown in Table 2 indicate es- 
sentially three clusters of trade creation effects. The 
first, benchmark level is the amount ^ trade created by 
complete elimination of tariffs. A ^second level repre- 
sents a cluster of formulas that go only about two-thirds 
of the way toward .the free trade result: the full U.S. 
authority formula (8), a 60 percent tariff cut (formula 1), 
and the formula similar to suggestions.by Canada (for- ^ 
mula3). 

The third and lowest tier of formulas goes only about 
one-third of the way to the trade effect of complete tariff - 
elimination. This lowest cluster of formulas creates 
only about $5Vi billion in new trade. This grouping of 
formulas includes the three-iteration harmonization cut 
(formula 2), the sector harmonization approach (for- 
mula 10), and the 60 percent cut with a 3 percent tariff 
shelf added to all resulting tariffs. 

Other formulas lie in between these three tiers. How- 
ever, the two most important alternatives in view ofthe 
actual negotiations are in two clusters. The early U.S. 
suggestion of a 6^percent tariff cut is in the inter- 
mediate tier and tll^EC-type cut (three-iteration harr 



'Balassa's estimates indicate that when ad^ng ^iins from 
economies of scale and from increased growth du^ induced in vest- 
4nent, welfore gains from EEC integration rise to aM>roxinutely six 
time» the static welfare gains from trade creation alone (excluding ^ 
losses fix)m trade diversion) [If PP- 1 13-15]. . 

*Trade for 1974 [12]. Approximate estimates of subcategories 
based on [18] and on the OATT trade and tariff data base. ^ 



ERJC 



288 



270 



Part Six: U.S. tariff Policy 



Tabla 2 

.Total Import and Walfara Effaett of Altarnatlva Tariff-Cutting Formulaa for 
(ilovan Induatrlal Importihg Araaa - 
^mlUlona. 1974) 

(Nontoxtlla, npnoll trada) - ^\ ' ^ 



1 
2 
3 
4 

3 
6 
7 

9 
10 
II 
12 

Notts: See '^able 1 for description of formulas. The eleven are^s are United States^, Canada 
Norway, Sweden, Switzeriand, Australia, and New Zealand. 
'Net of reduced imports by EEC member countries from each other. 
tSee [8]. ■ • 



Imppns* 


(Rank) 


Welfare 


(Rank) 


Welfare/ 


Avenue Depth 
or Cut 


(Rank) 


« 




(Static 




Imports 








Effects) 






4 Areast 




10,138 


(3) ^ 


1.681 


0.163 


60% 


(3) 


3,738 


(11) 


1.3^ 


(9) . 


0.243 


33.3 


(10) 


9,780 


(4) 


1,601 


(6) 


0.164 


39.1 


(4) 


16,930 


(1) 


1,991 


(I) " . 


0.118 


-roo.o 


(I) 


7,989 


(6) 


1.603 


(5) 


0.201 


46.4 


(6) 


3,411 


(12) 


^1.330 


(M) 


0.246 


29.9 


(IW 


7,449 


(8) 


1.374 


(10) 


0.184 


43.4 


(7) • 


10,976 


(2) 


1.686 


(2). 


0.134 


63.2 


(2) 


7,366 


(7) 


1.^6^ 


(7) 


. 0.207 • 


42.0 


. (8J 


3^769 


(lOJ 


1.098 1. 


(12) 


0.190 


23.2 


, (12) 


8,670 


(3) 


1,622 


(4) V - 


. 0.187 


49.9 


(3) 


7,403 


(9) 


1,330 


• (8) 


0.207 ■ 


^ 42.0 


(9) 



.3p 



an, EEC, Atistria, Finland, 



monization) is in the lower tier. Thus, the U.S. tariff cut that liberalization in the sector would have. TheMnclu- 
forjnula would create approximately twide as much sion of the sector in liberalization /would raise total 
triid^ as the EEC formula ($10.2 billion and $5.7 biUiont import creati^ by approximately SO percent. 



respectively). . 

Table % shows the average depth of tarifT cut for the 
United^States, Canada, Japan, and the EEC. As would 
be expect^, the ordering of formulas by amount of 
trade created closely parallels their ordering on the 
basis of averajie jlepth of cut. 
* Fioally, as fhown in the table, the level of static 
welfare gain associated with each formula has a ranking 
almost ^identical to that for the level of trade creation. 
However, the amount of welfare gain relative to trade 
creation is the hi|hest for the harmonization formulas 
(2, 5, ll, 12); This pattern reflects the fact^that the 
welfare gain rises geometrically with the levetof tariff, 
so that harmonization formulas — which cut higher 
tariffs by grater proportions th^lower tariffs — pro- 
duce greater welfare gains per unit of trade change than 
do linear formulas. 

^ The results in table 2 refer to liberalization excluding 
textiles. How^ever,' it is important to recognize that in- 
cmased textile imports could Ibe extreiAely la^ if 
liberaitzation extended to this politically sensitive sec- 
tor. TWs study assumes that textiles >ifill not be 
^^^^wilMA^ but the calculation's consider the»impact 
ERIC ' > • d 



In order to consider the negotiating positions of indi- 
vidual areas, it is necessary to tuiir frojn 4iggregate 
estimates td palculations by country. Table 3 presents 
our estimates changes in imports and exports (include 
ing those induced by the respending effect) for each of 
the four mcuor negotiating partners. A broad pattern 
of the results immediately evident in Table 3Ms that the 
United States and Japan tend to experience trade bal- 
ance increases while Canada and the EEC experience 
trade balance declines frbm liberalization.regardless of 
the formula chosen, although the magnitudes of the 
changes depend on the formula. 

These overall country patterns may be explained as 
follo^: for Japan, a strong competitive position and 
/ positive trade balance in the 1974 base year i(at least for 
items included in the analysis, which. omits petroleum) 

'"Calculations including tej^tiles (presented in [83) assume that 
quotas are at levels that allow domestic price to exceed the import 
price by precisely the amount of the Uriff. Itiiuotas are more strin- 
gent, then Increased imports from the joint reduction of tariff and 
quota prolecliofr would be still greater. 

"Tbie trade effects for the five'EFTA countries considered (Aus- 
tria, Finland, Norway, Sweden, and Switzeriaiid) are much smaller; 
and it is undeai^whether Australia and New Zealand will adopt a 
general tteaotiated4armula in any event. 
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Tablo 3 
Trad* Effoeto 
($ MlllloiM of 

Formula 
(i) • 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

1 

2 
3 
4 
5 
6 
7 
8 

" 9 
10 
11 
12 



1 

2 

3 
,4 

5 

6 

7 

8 

9 
10 
11 
12 

1 

2 
3 

5 
6 

7 - 

8 

9 
10 
II 
12 



Of Altarnatlva Tariff-Cutting Formulas: Four MaH»r Nagptlating Araas 
1974; RasuHs Excluda Taxtlias and Patrolaum) - ^ ^ 



Imports 
(2) 

3.61 1 
1.924 
3.773 
6.018 
2.820 
1.639 
2.648 
4.130- 
2.225 
J. 736 
^.858 
2,391 



Exports 
(Direct) 
(3) 

3.821 

1.875 

3.460 

6.321 

2.756 

1.966 

2.811 ' 

4.019 

2.941 

2.514. 

3.294 

2.732. 




2.293 

1.575- 

2.244 

3.827 

2.046 

1.370 

1.681 

2.466, 

1.768" 

1.540 < 

1.985 

1.775 



Trade Balance 
(Direct) 
(4) 

A. United States 
211 
49- 

- 313 
303 

- 63 
■ 327 

163 

- 112 
716 
778 
437 
340 

B. Canada 
.->.>>6 ^ 

- 673 

- 828 
-1.864 

. - 855 

- 802 

- 817 ' . 
-1.041 ' 
-1.174 , 
-1.002 

-1.125 . ; 
' - 993 



C: Japan 



501 
90 
49? 
815 
•263 
112 
371 
624 
201 
. 392 
346 

. 

-2.202 

- 555 
-J^61 

^fT65 

- 845 
-1.637 
-2,280 
-1.571 

- 674 
-1.808 
-1.350 



D. 



EEC* 

■ J 



Exports 
(Respending 
^ect) 
>(5) 



421 
224 
387 
708 
322 
216 
315 
460 
307 
119 
359 
03 



f. 51 
34 
51 
83 
4S« 
29 
38 
56 
38 
12 

^ -.44, 
.38 

326 
193 
287 
539 
260 

' 186 
240 
340 
^259 

^105 
287 
250 • 

882 
■ 470 
813 
1.453 
673 
460 
650 
952 
627 
269 
736 

62 r 



Total ^ 


Trade Balance 


Exports 


^ioiai^ 


(6)- 


• (7) - 


1 




4,242 


632 


2,099 


ITJkV. \ 


3,847 J 


74 




1,011 * 




259 


2,182 


543 


3,126 


478 


4,479 


348 


3,248 ^ 


1 ,023 


2,633 


897 


3,653 


7% 




643 


616 


-1.065 


283 


- 639 


654 


- 777 


1,021 


-1.779. 


445 * * 


- 810 


250 


- 773 - 


453 ^ - 


- 779 


720 r 


- 985 \ 


. 364 ^ 


-1.136 ^ 


325 


- 990 


480 


-1.081 


387 


- 955 



2,563 
1.350 
2,463 
4.248 
1,947 
1.292 
1.884 
2.798 
1.845 
1.423 
2.153 
1.806 




827 
283 
780 
1.-354 
523 
298 
611 
964 
460 
497 
633 
493 

-1.320 

- 85 
-1.048 
-2.0% 

- 

- 385 

- \m 

1.328 
5- 944 

- 405 
-1,072 

- 729 



V 



Q ^Refers to trade of EEC with nonmember countries, and therefore excludes chains in trade among countries within the EEC, 

^ \ — ■ — — : . jyao • — *~ — 
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dominate the results and yield positive trade balances 
generally from liberalization. For the United State^, the 
driving forces behind the results appear to be the sig- 
nificant opening of Canadian and EEC markets through 
liberalization — the first because of high Canadian^ 
tariffs, and the second because of the opportunity to 
replace privileged EEC suppliers as the tariff wall de- 
clines. ^ , ^ 

i.An important .feature of the Canadian case which 
helps explain her trade balance reductions under 
liberalization^' is that Canada has high tariffs on those* 
products that are subject to duiy (14.2 percent dn duti- 
able goods, compared with 10.7 percent for the eleven 
industrial areas altogether) [II]. In addition; Canada 
primarily exports Iraw materials already facing low 
tariffs abroad (or else subject to agricultural nontariff 
barriers). ' » 

In-the ca^e of the EE(^, o;ie reason for the pattern of 
negative tr^e balance effects is the substitution effect 
thr(uigh which partner supp|/lbs are replaced by;imports 
frpaWutside areas. However, thiKffect is probably of 
rltn^ly limited importance, in view of the fact that 
eVen^ taking' the substitution into account ii^e in^port 
elasticity ofthe EEC for purchases from outside areas is 
,.^>> .not dramatically^higher than the import elasticity of 
A other miyor countries."^ Another important factor ap- 
, pears to be that in the estimated trade.effects the com- 
munity experiences a relatively, high increase in imports 
from the **rest of the world,'' making the firee rider^ 
problem somewhat greater for the EEC than for othe^ 
"areas.*^^ ^ < ^ 

Despite these patterns , the salient feature of the trade 
balance effects is that they are all extrM^ly small. 
Under the 60 percent tariff cut, for example, the trade 
balance increase for the United State's \yould amount to 
only 0*6 percent of 1974 exports; that for Japan, 1.5 
percent. Similariy , the trade balance decline for Canada 
would represent 3 . 1 percent of 1974 exports; that for the 
.EEC would-be 1.0 percent^of 1974 exports to non- 
member couiflries (see Table 6 for 1974 export data). 
^dCeeping in mind the fact that even these small Changes ^ 
A .would be phased in over a period of five or more'years, * 



X ^'Note that the reduction ntay be overstated because the model 
aces no{ capture industrial transformation from raw materials export- 
ing to the production and expoft of processed goods, an effect particu- 
lariy important for Canada (and for the developing countries). 
, - 'Im^ghwrntion of the su^titution effect gives the EEC an aggre- 
gate price elasticity for imports from outsiders of -2.J7, only slightly 
^ larger in absolute vahie than the elasticities tfor the United States 
(-1.85) and Canada (-1.94). The aggregate elasticity for Japan is 
somewhat lower- 1.39. ^ ^ « 
'^Rest of world suppliers ("free riders notreducing their own tariffs) 
^ account for 43 percent of increased EEC imports from non-EEC 
countries, whereas the corresponding share of rest of worid supply ts 
ent for increased imports by Japan. 4.6 percent for Canada, 
percent for thk United States; 



the principal conclusion must be that under whatever 
tariff formula any/trade balance declines would be too 
inconsequential t^constitute ef^signiflcant problem for 
economic policy.'* 

Before turning to the issue of preferred rankings of 
tariff forn^ulas, it is important to emphasize that the 
trade effect, estimates Ishould not be considered to be 
highly precisd despite the fact that the estimates appfy 
the best empirical infornuition available.'" 

The estimates for export, import, and welfare effects 
of alternative tariff-cutting for^nulas provide th^ basis 
for examining each negotiating country's presumed 
ranking of the various formulas. Those rankings in turn 
constitute the grounds for determining which formulas 
would be the most desirable for all negotiating countries 
considered jointly. The following discussion of these 
questions concei^trates on the resWfts of the four m^or 
negoti£|ting areas: the United States, Cana(iU, Japan/ 
and the EEC, ^ ^ 

There are two broad criteria for ranking the tariff 
formulas for each country: welfare effects and trade 
effects. Table 4 presents the static welfare effects by 
formula for the four meyor negotiating parties. Assum* 
ing that total welfare gains have the same rank ordering 
as static welfare galns^ we assume that each area ranks 
the formulas as shown in the table. 



^^Note furthermore that even the moderate deficits fdemified for 
Canada and the EEC would be still smaller i^our methodomy forced 
the! eliminatiodi>f any **lea|uge" in the respending effectestimates. 
Because free rider countries do not puhchase alt of their extra imports; 
from the eleven libera]iz|(l£.areas, only a portion of the export earn* 
ing8.of the *'rest of world" (57 percent of the $3.3 billiori earned by 
free rider countries, jn.the 60 percent tiLriff cbt case) returns to tho 
liberalizing areas in our respending effect estimates of induced ex- 
ports. If a ftill 100 percent were foroed to return, ^locating the extr^i 
respending exports proportionately to the estimates above (for the 
comparable but smalfer respending effect), the specific trade balance 
estimates would cKange but the qualitative patterns by couiitry and 
formula would not, (For the 60 percemt tariff cut, the trade balance* 
woifld change.as follows: United SUtes. from ^$632 million to ^$95 1 
million: Canada, from ~$L065 million to -(1,026 million: Japan, 
from +S827 million to 4-$i;074 million; EEC, from -$1,320 million to 
-$652 miUion: ^ 
'Hn order to examine the sensitivity pf the results to the particula 



'Mn order to exanune the sensitivity Qf the results to the particulars 
elasticities used, we have conducted experiments raj^ing all elasticity \ 
values by 50 .percent and lowering them all by 50 percent for the ^ 
United States, Canada, Ji^>an/and the EEC (giving 81 possible com- 
binations when the original elasticities are included as a third'option). | 
• In statistical terms^ a band of 50 percent around a statistically signifi* 
cant pitrameter {ynth a.ratio of standard deviation to parameter esti> 
mate of one-half or less) should include the true parameter value with ^ 
a probaSbility of at least 68 percent, for a normally distributed random 
variable as parameter estimate. 

The results of this sensitivity analysis indicate that there could be a 
considerable ratfige of uncertainty tn the trade balance estinunes. For 
example, under a 60 percent tariff cut, in one-third ofthe cases.the 
^trade balance effeci for the EEC is positive rather than negative; ^ 
'similarly, in 47 percent of the cases the trade balance effect could t>e 
negative for the United States rather than positive (as in our central 
estimate;|both statements refer to effects includi^ respending ex- > 
Dorte). « 
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TjiWaU 

Static Walfara Qalna from Altarnatlva Tariff- 
Cutting Formula*: Four Major Nagotiating 
Partlaa <$ mllllona of 1974; nontaxtlla) 



Formula 

0 

I 

2 
3 
4 
5 

.6 

7 

8 

9 
10 
11 
12 



USA 

490.3(4) 

437.8(9) 

470.3(6) 

583. 7(T) 

491.0(3) 

395.2(12) 

400,6(M)) 

491.1(2) 

448,9(8) 

395.4(11) 

470.8(5) 

451.1(7^ 



CXN 

178.2(3) 

124.5(12) 

159.4(7) 

212.1(1) 

151.5(8) 

134.4(11) 

145.6(10) 

178.4(2) 

17I.5(^) 

150.2(9) 

174.0(4) 

160.4(6) 



JPN 

289.3(5) 

268.5(9) 

296.2(2) 

•344.4(1) 

293.70) 

244.4(10) 

236,4(11) 

289.9(4) 

276.8(7) 

83.7(12) 
281.7(6) 
270.5(8) 



EEC 

451.2(3) 
304.4(]1) 
415.5(5) 
527.7(0 

317.8(10) 

•174.3(9) 

•5S.(K2) 

409.4(6) 

235.1(12) 

426.9(4) 

384.5(8) 



For all areas the highest welfare ranking is for for- 
mula4,.the eliminationpf taptfTs. Fbr the United States, 
Canadat the EECHhct. highest ranked practicar 
formula is full U.St*<futhopity (formula 8).' For Japan v 
because of th^ existence of high tariffs in some sectors . 
welfare gains are higher under harmonization formulas 
3 and 5 than under the full U.S. authority cut. ^ 

The secpnd criterion forjudging liberalization alter- 
natives is thai of the degree of reciprocity of trade 
effects. Under this criterion, ceteris paribus, a country 
prefers those formulas thaUncrease its exports rela- 
tively more than its imports. Economists have faulte<^ 
negoTiators as irrational for pursuing reciprbcity or 
trade balai^ce objectives in view of the welfare gains 
from import liberalization by itself; or, as a minimum, 
negotiators have been viewed as seeking objectives 
such as a preference tor industrial output and employ- 
ment, oufside the realm of traditional welfare gains [13]. 
However, for two reasons it is Yea^onable for 
negotiators to.consider export effects relative to import 
effects. First, negotiations represent a bargaining situa- 
tion. The b'argaining objective, as distinct from ^ ob- 
-jectivc' that could, be pursued by e^h country in isola- 
tion, is to obtain the maximum possiole liberalization of 
export markets in exchange for the liberalization of the 
home country's own import market. If impiort liberali- 
zation alone were the objective, each country codd 
reduce tariffs unilaterally; it would be unnecessary to 
^ hold negotiations in the first place. 

A sccon4rea$on for attention to trade effects is thtft^if 
Ihcountry's impo/iis will increase ^armore than its ei*^ 
* ports fi^m'a particular^proposal, the country will face 
>9(yu8tment cojsts ni^essary to offset the trade balance 
cDYr"^*^°"" ^n^cr fixed exchange rates jhese costs (ex- 

> - > • 



cept for reserve currency centers) may invofve* reces- 
sionary measures reducing domestic output. (Jnder 
flexible exchange rates, tHe ac^ustment cost will in- 
volvCL exchange rate depreciation ^nd therefore, under 
the normal assumption of ^igh >H]pply elasticities for 
imports and exports, a decline in the country *s terms of 
trade [17]. For countries usually Uikpayinent^surplus* 
conditions, this cost will be negngfble (because the^ 
would otherwise appreciate); countries facing chronic 
payments deficits would have a higher cost associated 
with additional depreciation induced by>:hanges Jn pro- 
tective structure domestically and abroad.. In the cur- 
rent intelmatippal jeconomic situation, ongoing trade 
deficits associated with higher prices for petroleum im- 
ports constitute pne reason for £^t least some attention to 
potential trade balance reductions from other sources. 
"^We have specified the trade effects criterion qs the 
average of rankings under two alternative measures: 
the trade balanc^ffects and the percentage increase in 
exports relative tattle percentage increase in Imports, 
The, latter measure ca^^tures the extent to which a for- 
mula achieves Ith^H^e^otiating objective of a coilntry 
likely to experience, because of its protectiy^ and trad- 
ing structure,^' reduction (n tradf balance as such, .but 
nevertheless willing to participate in th^ negotiations as 
a means of obtaining the maximum liberalization by 
partners. Similarly, the relative rather than absolute 
specification helps abstract from the particular year of 
ihe trade data base, considering that liberalization will 
teiid to showjreduced trade balance when the (>ase year 
is one of deficits and increased trade balance )vhen the 
base is a SUiplu^s*y6'ar". ^ \ * 
• Table 5 preseiUs formula likings by major negotiat- 
ing party under the trade and welfare Criteria. Under the 
trade effec^criterion the highest ranked formula for the 
EEC is its own propolsal (formula2); the same is true fof 
Canada (forniula 3). However, in neither case is the ^ 
country's proposal the formula ranking highest under 
the country's own welfare* ranking. For the lil/iited 
States, the 60 percerft proposal r^nks intermediately 
under trade effect criteria but high under the welfare 
criterion, suggesti(ig that U.S. objectives give substan- ^ 
lial weight to welfar8 gains. For Japan, trade. effects 
criteria indicate th^t most liberal formulas (fiifl U.S. 
authority, formula 8, and the 60 percent cut) are the 
most desirable. The welfare criterion s4iows a high rank- 
ing for these fonnulas as^well, although the ranks of the 
harmonizattoff fonnulas 3 and 5 are still higher. . 
•Paradoxically, the formula closest to Japan's awn 



^*Tormula 9, a 60 percent^cut with a 5 percent taritf floor, is tied for 
the highest U.S. ranking under trade effeci^.'This result emphasizes 
the key ro^ie of the broad set of imports already entering the United 
States at tariffs of 5 per^^t or Jower. ^ 
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Tabl«5 . , - • 
Contolidatad Rankings of Altomaiivo Tariff Cutting Formulas (1Q74, Nontaxtllo Basis) 



FORMULA* 




I. TnMle Effect Ranliingst 




II.. Welfare Rankings 




111. Sum a + 11) 






U.S. 


CAN 


JPN 


EEC 


4-«reasl 


U,S. 


CAN 


JPN 

ft 


EEC 


4-areast 


9.991(3) 


1 




6 


7 


2 


1l 


7.307(9) 


3 


2 


4 


2 


2.684(2) 


2 




9 


2.5 


* II 


1 


5.927(5) 


8 


11 


8 


10 


8.939(9) 


14.886(10) 


3 




11 


1 


4 


6.5 


7.722(11) 


5 


6 


1 


4 


4.303K5) 


12.025(7) 


5 


k 


9 


5 


7 


3 


6.378(7) 


2 


7 


2 


6 


3.821(4) 


10.199(4) 


6 




4.5 


6 


10 


2 


4.4r43(2) 


11 


10 


9 


9 


10.005(10) 


14.448(9) 


7 




7 


2.5 


4 


9 


6.886(8) 


9 


9 


10 


8 


8.781(8) 


*^ 15.667(11) 


8 




' 9 


4 


1 


9 


7.595(10) 


1 


1 


3 


1 


1.230(1) 


8.825(1) 


9 




1.5 


11 


9 


6.5 


4.954(3) 


7 


4 


6 


5 


5.926(6) 


10.880(5) 


10 


\ 


1.5 


9.5 


4 


4 


3.399(1) 


10 


8 


II 


II 


10.255(11) 


13.654(8) 


II . 




3 


9.5 


6 


9 


5.980(6) 


4 


3 


5 


3 


3.684(3) 


9.664(2) ' 


12 • 




4.5, 


8 


8 


5 


5.409(4) 


6 


5 ' 


7 


7 


6.352(7) 

• 


11.761(6)' 



* ^Origifial formtiU 4 (100 percent tariff cut) omitted. Ranks are acUusted accordingly. 

tTrade effect rankings baaed on case including exports due to rest 0f world respending. Average of rankings for (1) trade balance 
and (2) ratio of percentage increase in exports to percentage increase in imports. 

Mppties theJolksMring weights to country rankings: U.S., 0.454; Canada, 0.097; Japan, O.llS; EEC. 0.334. See text. 



proposal, number 6, ranks very low for Japan on both 
trade and welfare criteria, 
Before turning to an assessment ofifm best overall 

' tariff cutting formula jud^d jointly for the m^jor 
negotiating countries, we consider^Uie implications of 
Tables 4 and 5 for the issue of linear^ersus harmoniza- 
tion tariff cuts. In the Kennedy Round this issue was 
hi^ly controversial, with the EECfoyoring harmoniza- 
tion and the United States favort^ncar tuts [20, pp. 
3-4f. Without entering into detail on the case for har- 

'monization or linear cuts,^^^ note that in practice the 



issue appears to have been inflated out of proportion. If 
textiles are excluded, linear cuts do not have a more 
positive effect on the U.S. trade balance than harmom-*^ 
zation cuts. Trade results depend on the depth, and the 
particular specification, of the cut. In fact the largest 
trade balance increase for the United States occurs 
under a particular type of harmonization fonmna: a 60 
percent cut with a 5 pen!ent floor on tariffs. Another 
result concerning harmonization is ^at the EEC-type 
harmonization cut creates little trade. Afteniative har^- 
moniz^tion approaches create mu^h more trade, arid if^ 
the EEC commitment is to the concept of harmoni^- 
tion pet se rather than to restrictive taflff cuts, then it 
should t>e possible to identify harmonization formulas 



) '^oie tJut the.relalive theoretical merits of linear versus harmoni* 
zation cutsNare ambiguous. Advocacy dC linear cuts implies that 

"bygones arrl>ygones"; high tariffs exist because of ppliticalconsid- /. ^ - - 4,:^^ 

enu3oMinthe|i^^ """^h more favorable to overairtl^e creation 

aU iarifTs, k>w or high. The case for harmonization is usuaHy made in jlnd welfare gains than, the three- (or fpur-) Iterdtion CUt 



terms of tMt proposition that high tarilTs arc "more protective.^' 
proportionately, than low tariffs. (The inqylication here k that a^anff 
of 2r on good misrepresents more tlian twice the amount of protection 
afforded by i tariff of 1 on gbod B having equ4^mpo)ft value net of 
tariff.) This viewpoint would ^e wrong from the tffndpoint of the 
pApoftionate price effect of tariff reduction'mcause of the existence 
of the tariff in the denominator, with a highe^tai|ff causing a lower 



suggested by the EEC. 

Viewing the negotiations as a whole, the most in- 
teresting question is: Which tariff-cutting formula 
should be adopted in order to maximize the joint prefer- 
ence rankings of the negotiating partners? To examine 



proportkHiau price reduction for a given fractional tariff reduction).^ this question it is necessary to make two decisions on 
I The portion Brirtt have some The first concerns the relative 

^Irfgh tariflii hav& lower import value entries than categories with low V f \ j 

uirurs(thefhnifliarta^ However, a^nuch more weight assigned to trade effect as oppOsed to welfare 



enlightened argument'^ harmonization would be the 1^ that a 
barmonizalkMi cut will generate higher sutic wetfarp gains per uiiit of 
jmport incfwe than a linear cut with equal average tiepth of cut 
(btonisrtbe harmonization cut will focusm higher tariffs, and tbf 
ita^ welfare gain rises u the square of the tariff). If a4iustmentcofttf 
an proportional to the change in import value, then tys considetibi^ 
wouM make a hamSonization cut more "efficient'* (ahigtier beifirat- 
toet ratio) than a teear approacl^.. However, all of these copsidera- 
tkHu are vaUd only if the particular linear and harmonization options 
are equaOy liberalizing on average, creating comparable amounu of 



trade. 



■'Moreover, there is little substance in the notion that ^e EEC 
could maintain the "cement in the tariff ww^V* more effectively 
thhNigh restrictive rather than generous liberalization in4he Tokyo 
Round. With the common external tariff already as low/iu 10 percent 
on the average, remaining tariffs after ftirther liberalization will play 
primarily^ syml>olic role in supporting unity of the EEC. This sym- 
bolic role can be as easily performed by a 4 percent external tariff as 
by a 7 percent tariff (the resulting levels after a 60 percent cut and a^ 
percent cut — implied by the three-iteration formula — respec" 
tively). 
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effect rankings. We as&ign a weight of one-half to each, 
in the absence of fUrther information on the social ob- 
jectives of countries in the negotiations. The second 
weighting question is the appropriate weight to assign to 
eachl:ountry irt arriving at an overall weighted average 
representing the joint interests of participants in the 
ne^tiatioiis. For these weights we use the share of each 
area in the value of tptal dutiable imports. It is this 
, economic good — the magnitude of the market pro- 
, tected by duties — that^ach partner is offering to the 
others as hs own contribution in the liberalization ef^ 
fort. Therefore,^ this base is a reasonable gauge of the 
voice each area should have in liberalization decisions. 

;As shown in the ftnaijcohimn of Table 5, the consolir 
dated rankings* indicated^ that the most preferred for- 
' mula under the joint criteria of trade effects and welfare 
effects, considering the weighted perferences of the 
four mtuor negotiating areas, is the most liberalizing 
practical formufa: full U.S. tarif^cutting authority (60 
percent cut, and tht elimination *of tariff's under 5 per- 
cent). The second overall, ran king is for formula 1 1 , a 
harmonization fdrmuja of the form: percent cut equals 
20 percent plus three times the t^ff^, subject to 
aiaximunrlQ^^f 60 percent. For practical Reasons this 
Tormula is of great interest, because in the strategic 
• range of tariffs from 5 percent to 1 3 percent it represents 
a cut that is intermediate betwjcen the initial U.S. pro- 
posal (60 percent cut) and the initial EEC formula (three- 
iterpfion harmonization, formula 2).*' In terms of wel- 
fare gain, this compromis/s/ormula would sacrifice very 
little of the welfare gains possible under the full U.S. ^ 
authority formula (see Table 2v column B). 

A 60 percent tariff cut ranks third under the joint 
ranking, indicating that this formula (the one most simi- 
lar to the U.S. ppoposal) is fairiy close to the best solu- 
tion for all p«es jointly. By contrast, the iterative 
harmonization ftrmula 2 (the Jjp^mula closest to the 
EEC proposal) ijftnks next to laminder the joint tanking, 
suggesting that a considerable sacrifice in the overalP 
objectives of all parties considered jointly wduld occur ' 
jf this approach were adopteld. The reason for the for- 
mula's low rank is its poor performance under the wel- 

. '/Economists trsditionally would assign a higher weight to welfare 
effects: most negotiators traditionally woufd probably assign some- 
what more weight to trade effects — although some negotiators 
would probably seek to **saiisfice** rather than^mai^Ltmize trade bal- 
ance objectives, pursuing a rough/equivalence pf export and import 
effects. See flOJ. 

comproouse featureliolds tnje even when considering the 
lat^formal proposals of the two parties: respectively 60 percent oit 
vdth slightly smaller cuts for tariffs bctow 7 percent, and four iteS^ 
fons of the hpumonization fomiula. 



fare criterion, attributable to its relatively restrictive 
nature." 

These results complete our analysis of possible trade 
and welfare effects of tariflF liberalization in the Tokyo 
Round. Before turning to employment effects, we may 
consider the exchange rate effects that might follow 
liberalization. Table 6 presents estimates of these ef- 
fects for the case of a 60 percent tariff cut. These esti- 
mates are based on the;method described in section 2, 
using the aggregate import elasticities' reported in Ap- 
pendix A and assuming a price elasticity of foreign 
demand for exports of - 2.0 for each country or area. 
As may be seen in the table, all exchange rate changes 
would be triVtal in size with the possible exception of 
the case of New Zealand , so that further examination of 
exchange rate effects by tariff-cutting' formula is un- 
necessary. - 



opposition t6 trade 
> OQpIace- 



4. Employment Effects 

A potential source of politi 
liberalization islSk:ganized labo^. Feai;s of job 
ment from imports have contributed to such protec- 
tioni^ efforts in the recent past as the Burke-Hartke bill 
^ introduced in 1971 . Therefore it is important to examine 
the likely consequences of liberalization in the Tokyo 
Round for employment inthe United States and other 
m^jor negotiating countries. 

We have applied the method described ip section 2 to 
^estimate employment changes fi;om tariff liberalization 
in the United States, Canada, Japan, artd the EEC. 
Labor and input-output. data were directly available for 
the United States and Japan; for Canada, we have as- 
sumed that U.S. direct and indirect labor coefTicients 
apply; for the EEC, we have applied direct labor coeffi-" 
cients drawn from United Nations estimates; but we 
have made no estimates of indirect employment effects 
in the case of the EEC." 



^'Finally, althou^ of limited use for the overall e valuationpf the 
formulas, the weighted average rankings based on trade effe^iiaione 
deserve conunent. Under Ais measure (part I, table 5) restrictive 
formulas rank high, partly l)ecause they limit the size of any trade 
bailee reduction that an are»can experience The highest ranking 
under this measure is for formula 10, sector harmonization — al- 
though this result requires the unrealistic'assuiltption that countries 
other than the fou^ miuor areas wouldaccept Oie fotrmula even though 
it is based on minimum sectoral tariff among these four areas alone. 
Note also that the final joint ranking n heavily infkienced by the wel- 
fare rankings, because these tend to be unanimous among the four 
areas. . . . 

*'For a discussion of data sources , including procedures for adjust- 
ing daU to comparable years, see (8, chap. *3r. 
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Part Six: U.8. Tariff Polloy 



Tabl«6 

Chang«a In Exehanga Rata* Raqulrad to Offaat Trada Balanca Effacta of a 60 Par<%nt 
Tariff CuKNentaxtilaa, Nonoll) 





(2) 


(3) 


(4) 


(5) 


(6) . 


(7) 


(8) 














Exchange Rate Chansc 




Trade 










> 






Balance > 
Effect ^ 


1974 




Import 


Export 


Tnule- 


1 


Country 


Imports 


Exports 


Elasticity 


Elasticity 


WeiaMed 


Nominal 




(S million) 


(S billion) 


(S billion) 






(percent) - 


(percent) 


United StaiCii 


632 


t08.0 


98.5 


-1.82 


-2.0 


0.16 


-0.28 


Canada 


-1.065 


^ 34.6 


'34.2 


-1.94 


-2.0 


, -0.79 


-1.13 


Japan 


827 


62.1 


55.6 


-1.39 


-2.0 


0.41 . 


0.16 


EEC 


-1.320 


151.0 


#133.9 ^ 


-2.17 




-fr.22 


-0.79 


Aintria 


16 


9.0 


'7.2 


-0.65 


-2/ 


0.08 


-0.64 


Finland 


-49 


6.8 


5.5 , 1 


-0.61 


-2.0 


-a. 32 


-1.08 


l^Torway 


-41 


' 8.4 


6.3 


-1.72 


-2.0 


-0.15 


-0.89 


Sweden , 


-75 


I5.« 


15.9* 


-1.50 


' -2.0^ 


-0.'14 


-0.90 


Switzerland * 


93 


14.4 


11.9, 


. -0.69 


-2.0 ^ 


0.28 


-0.44 


Australia 


- -275 


. 12.4 


II.O 


-1.24 


-2.0 


-0.73 


• -1.17 


New Zealand 


-175 


3.7 


2.4 


-1.23 


-2.0 


-1.87 


-2.48 


Soitrces: Columns (2), (5). [8). Columns (3), (4): (12, 


Fe1)niary 1976, pp. 38-39]; and (8, Appendix B; 


. Column (6): asspmed values 



Columns (7K (8): calculated from columns (I) through trade shares used in the calculation of column (8) are based on (19). 
*E£C entries refer to trade external to the EEC. 



— ^ . . . , 

percent for the EEC [18], The rel^lts are simijarly min- 
imal, all well under 1 percent of laboir force, even if 
attention is limited only to the reduction in jobs at- 
tributable to increased imports, giving no credit to in- 
crea^d export jobs: Moreover, even these small 
employment effects would be spread over five years or . 
more due to the phasing-in of tariff reductions. 

The analysis of employment effects might be ex- 
tended by considering the present discoilhted value of ' 
acyustment costs for workers losing job$ to increased 
imports (see [5]). These welfare costs could m principlir 
be dompared with the total welfare gains from liberali- 
zation. However, in view of the small size of the 
employihent effects estimated here,4t appears unwar- 
rahted to go into greater detail on the present value of 
adjustment costs. Our qualitative conclusion tj|^t 
employment effects would be extremely sh^iall is sup* 
ported by similar results from a model oiliberalization * 

E'^eCts on the United States, prepared bVo^ldwin [3], < 
1 from a multilateral liberalizatiofp modeFprepared by 
ardorff, Stern, and Bltim [9]." 

It is possible that oofloyment problems could irise--^ 
from liberalization iinw4K|dual product sectors even 
though aggregate employ iiilkit effects would be negligi- 
ble. Table 8 reports our employment estimates for the 
.United States by .BTN section; similar tables for ' 
Canada, Japan, and the. E^C appear in Appendix B. 



Table 7 reports the estjniates of employment effects 
for each afe^ tinder the twelve alternative tariff-cutting 
formulas examined. It must be recalled that these esti- 
mates tend to exaggerate jo^ changes because they 
assume all trade changes translate into production 
changes, while in fact a part of the change in trade 
wotald reprpsent change in consumptioii. In addition, 
the estimates are biased downward for the Creation of 
new export jobs, because theyvomit increased jobs at- 
tributable to exports induced by the respending effect. 
Despite these facts, the resulting estimates 5|^ow ex- 
tremely small employment effects resulting from^ 
.liberalization even under the complete elimination of 
tariffs, formula 4. For the United States and Japan, the 
gain in export jobs generally would exceed losses of 
jobs in import competing sectors; for Canada and the 
EEC there would tend to be net job losse^, but these 
would be small, jespecially considering the bias due to 
exclusion of export jobs induced by the respehding 
effect. The net job effects by formula tend for each 
country to parallel the results examined above for trade 
effects. « 

By fkr the most important implication of the results 
presented in Table 7 is that unden all formulas the 
emplpyment effects are very smallf Considering the 
most liberalizing practical formula,^ull U.S. authority ^ 
(formula 8), the net job balantte between export and 
impart job changes would be oaly -^0.02 percent for the 
United States, -0.53 perceny/ctf Canada* -f 0.08 per- 
Q \ for Apan, and considering 0rect. jobs only, -0.1 1 



'^Despite the fact that this model gives an upward bias to estimated 
employment effects at noted above. 
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Tablo 7 



Changot In Imployoiont from Tariff LIbaralliatlon: Pour Major Importing Aroaa, 1974 Baaa 
(omiuding potroloum and taxtliot), 1,000 Jobs (axoludot omploymtnt from rotponding affaot) 



Taitff PomMibi 



1. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
II 
12 



Job Lou I 
fhMn' Increased Imports 



I 

2 

3 

4 

5 

6 

7 

8 
■9 
10 
11 
12 

I 

2 ' 

3 

4 

3 

6 

7 1 

8 

9 
10 
11 
12 



Direct 
A 



91.8 
44.2 
83.4 

153.1 
65.4 

^46.5 
71.8 

102.5 
75.8 
35.8 
84.5 
70.8 



Total 
B 

140.7 
67.5 
146.2 
234.4 
103.8 
59.6 
103.1, 
161.7 
84. t 
158.6 
109.9 
'90.2 




Job Gain 
from Increased Exports 



//. 



/// 




Direct 

C 

United Stales 
84.0 
40.3 
76.4' 
139.0 
60.1 
41.8 
61.8 
88.7 
.62.6 
32.9 
- 71.3 
59.1 

Canada 
11.7 
4.8 
12.2 
19.4 
-8.0 
4.4 
8.6 
13.6 
6.7 
5.6 
9.0 
7.1 
Japan 

lOI.O ' 
57.7 
95. 1 < 
167.5 
79> 
^ 56.1 
74.2 
108.3 
78.5 
^ 61.8 
88.2 
75.8 
EEC* 
-20,4 
-4,4 
-11.5 
-27.8' 
-2.2 
-4.8- 
-13.5 
-13.6 
, -15.2 
15.0 
-16.0 
-9.0 



Total 
D 



169.6 
81.6 
154.2 
280.6 
121.5 



85.1 
I24.fi 
179.0 
127.4 
108.4 
144.8 
119.8 



25.6 
10.8 
26.9 
42.4 
. 17.7 
9.8 
18.8 
29.9 
14.7 
12.6 
19.7 
13.7 

263.8 
142.8 
234.4 
437.7 
202.6 
138.0 
193.9 
287.9 
193.7 
452.1 
224.5 
190.1 



Net Balance 



Direct . v 


TcMaJ 


C ^ A ' 
< 


D - B 


18.8 


28.9' 


10.5 


14.1 


9.8 


8.0 


30.3 


46.2 


13.3 


17.7 


14.6 


25.5 


14.0- i 


21.7 


14.3 


17.3 


23.3 > 


43.3 


26.4 » 


49.8 


20.4 ft 


34.9 


17.4 P • 


^9.6 


-25.7 


-50.6 


-15.9 


-;^i.4 


-19.4 


^7.8 


-42.9 


-S4.6 


-20.0 


-39.5 


-18.4 


-36.8 


-18.8 


-37.1 


-24.2 


-47.2 


-26.5 


-53.1- 


-23.9* 


-46.8. 


-25.6 


-51.0 


-23.0 


-45.4 



2.7 

3.6 
2.5 
-3.0 
2.2 
7.2 
-J.3 
. 32.2 
-.6 
-3.2 

-112.2 
-39.8 
-94.9. 

-180.8 
-67.6 
-51.3 
-85.3 . 

-II6.I 
-91.0 
-20.8 

-100.5 
-79.8 



23.'9 / 
-81.2 
32.4 
. 37.8 

Mi 

19.1 
41.8 
-6.7 
64.7 
3.8 
-34.2 



Aat reaults for the EEC refer to employment effecu of^export jobs for increased exports to outsiden (excludins exports 



EEC partner couDtriea. Negative entries in column C indicale that 
reduced export jpbk for exports to paitnenxwtweish increased 



For the EEC. estimates of total job ^ecu (inciudii« indirect 
jobs) are unavailabk. 



EMC- 



\ 
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Unlt«tf ttat»t: Trad« and Employmant Iffactt by Product Qroupt: 60 par^ant Tariff Cut Caa* 
(1971 Baaa; Imllllona and 1.000 Jobt) 



11 1 IN 5CCllOf1 




inMic 






njrM?t IaK« 




IaIm mm 


1 Animal prooucts 














Percent of Sectoral 


Imports 


Exports 


BaImcc 


Import! 


Exports 


BalaiKe 


Emplpymeni 


18.3 


8.6 


-9.7 


0.5 


A t 

0.2 


A 1 

-0.3 


n.a. 


2 Vegetii^lc products 


21.3 


33.3 


12.2 


1.1 


1 .7 


A A 


n.a. 


3 Fait. oiU 


2.8 


8.1 


3.3 


A ■ 

0.1 


A t 

0.2 


A 1 

0. 1 


'n.a. 


4 Food, bevcragci, tobacco 


132.3 


30.0 


1 At C 

- 102.5 


3.8 


2. 1 


- 1 .7 


A 'lA 


3 Mineral products \ . 


2. 1 


I A A 

19.0 


■ ^ A 

17.0 - 


A 1 
0.1 


A 

0.6 


A C 

0.3 


A tA 


5 cnfmicait 


43,1 


213.6 


I7U.3 




4.2 


1 1 

J.J 


n It 

U,. J 1 


7 Plasticf, rubber 


324.3 


147.1 


- 177.4 


3.9 


3.3, 


A 

-0.3 


A AA 

-0.09 


o Hldeft, leather 


34.9 


3.8 


-49.2 


y A 

3.9 


A A 

U.4 


-'J. 3 


n.a. 


9 Wood* cork products 


23.6 


■ A A 

10.0 


- 13.6 


1.1 


A C 

U.3 


A T 


-0. 13 


10 Paper products 


7.8 


78.9 


71.1 


0.3 


2.5 


2.2 


A ^ C 

0.33 


11 1 eAiiici 


fll 1 A 

Pj 1 


1 1 1 n 






A k 


J / .V 




12 Shoea, liata 


73.0 


2.6 


-70.4 


4.1 


0.2 


-3.9 


n.a. 


13 Non-metallic minerals 


37.8 


27.4 


-10.4 


1.5 


I.I 


-0.4 


-0.07 


14 Jewelry 


43.5 


3.2 


-42.3 


1.8 


0.1 


-1.7 


n.a. 


13 Base metals 


3t9.6 


143.8 


-175.8 


8.9 


4.5 


-4.4 


-0.18 


16 Machinery, electrical 
















equipment 


160.8 


637.6 


496;8 


5.8 


22.7 


16.9 


0.49 


17 Transportation equipment 


231.2 


190,4 


-60,8 


^.9 


3.9 


0.0 


0.00 


18 Precision instruments 


99.9 


146.6 


46.7 


3.8 


5.4 


1.6 


n.a. 


19 Arms 


7.8 


2,2 


^-5.6 


0.2 


0.1 


-0.2 


n.a. 


20 Miscellaneoui including 
















ftimiture 


76.9 


37.4 


-139.5 


8.0 


1.6 


-6.4 


n.a. 


21 Art . 


0.1 


0.0 


-0.1 


0.0 


0.0 


0.0 


n.a. 


Total excluding oil 


2638.8 


1900.8 


-758.0 


97.3 


, 6i.a 


-35.6 




Total excluding oil A textiles 


1827.4 


1787.8 


-39.6 


55.7 


57,2 


1.4 




Manufacturing excluding 
















textilest 


1630.4 


1668.6 ' 


38.2 


50.1 


52.4 . 


2.3 





'Excludes oU. 

tExcludes sections 1-5. It. 



Srheae sector^ estimates refer to results computed 
ulmg the 1 97 1 data base without subsequent updating to 
1974.** These results* for a 60 percent tariff cut» refer to 
direct Jobs only — because our coeflflctents for indirect 
job changes caused by trade change in a given sector do 
thx distribute the ohanges across product sectors. 
. Table 8 indicates that if textiles (fTN section 11} 
were included in liberalization there would be a sub- 
stantial concentration of jobs lost to imports in that 
sectQr, app^ximately 42,000 jobs out of a total of 
97,000. However* textiles trade is unlikely to be^ 
liberalized; andkven if it were, the estimated reduction 
of Jobs due to in^lased imports would be only about 2 
percent of U.S. employment in the textile sector. A 
relatively less c^y a4iu8lment would seem fei^ble if 

**Tli« laber tMaatet for 1974 ia Tablt 7 apply stagle overall 
npanakM fttttori to ettiaiaiad labor effecta for 1971; our od 
QT^'* •npl&yn|cm enimatM at the sectoral level are for 1971. 



liberalization were pleased in over a pedod of years. ** In 
other sectors, employment effects would be OMch more 
limited. The nx>st important sectorid effec|Pltside of 
textiles appears to Be the potential for sizable export job 
gains in the machine^ sector (BTN section 16). ^ 
The final cohimn in Table 8 presents estftnates of 
direct job changes as a percentage of sectoral employ- 
ment.'^ For the sectors in which estimates are possible, 
our conchision of limited cmpfoyment <^ects is borne 
out at the sectoral level-as well as at the aggregate level. 
As shown in App6fldix Tables B-1 through B-3, the 
same conclusion holds for Canada, Japan, and the 
EEC. 



1971 tbe United States bad approjiiaMtely 2.2 mlllioo worken 
in the textile and wearins appMal tecton (SIC 321 aad 522) (2irp. 
5751. V- - ' . 

■Tor detaih cm data and Mctoral correfpoodences, tee [8]. 
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S. Conclusion 



The central conclusion of this study is that trade 
liberalixation in the Tokyo Round of multilaterai trade 
negotiaUons can achieve significant welfare gains 
through fVeer trade with no serious threat of either trade 
balance deterioration or employment dislocation. 

For the industrial countries as a whole the once-for* 
all value of touU welfare gains is estimated it $170 
billion (in 1974 values) under the more libctaipli tarifT 
cuts 'being considered. The figures woul^le much 
higher if textiles were liberalized (gain for the United 
* States would double) [8, chap. 3]* but the regime of 
voluntary export quotas controlling track in this sector 
is unlikely to be changed in theJTokyo Round. 

Among the four migor partes m the negotiations » 
tiberalixation would tend to increase the trade balaxke 
for Japan and the United States and reduce it for 
Canada and the EEC. 

For the United States liberalization is estimated to im- 
prove the trade balance primarily by Opening markets in 
Canada and the EEC, with the opportunity to replace 
^'partner supply*' behind the tariff w^ll of the EEC. 
Japan's estimated trade balance gains appear to come 
from the country's strong competitive position gener- 
ally, aind the gains tend to be greater for the more 
liberalizing tarifT-cuttii^'formulas. It is estimated that 
Canada would tend to experience a trade balance reduc- 
tion from liberalization, because the country iias rela- 
tively hi^ tariffs on dutiable trade, and because fbrelp 
markets opened by tariff reduction tend to t>e for nun- 
uActured goods whereas Canada's exports are concott- 
trated in agricultural goods and raw materials. For the 
EEC. the source of estimated trade balance deteriora- 
tion from liberalization is the substitution effect, 
through which supply from partners is replaced by sup- 
ply from countries outside the free-trade bloc as the 
external tariff wall declines, and the relatively high 
incidence of EEC import increases from "rest of 
worid' * countries not reducing tlieir own tariffs. Despite 
these patterns, all trade balance change estimates are 
small and in our opinion woukl iK>t constitute grounds : 
for opposing liberalization. 

Detailed examination of twelve separate tariff- 
cutting formulas indicates that (he U.S. and Canadian 
approaches would bot^ create approximately twice as 
much new trade as the more restrictive EEC and ' 
Japanese approaches* Based on criteria 0f trade ba* 
lance effect and percentage change in exports relative 
to that in imporu, both the EEC and Canada would do 
best under their o#n respective pipposals. The VS. 
v^l^posal reflects somewhat greater wei^t on weUsrt 
i:^ ^ tluui on oiMle effect ottjectives* IronicaOy , accoid- 
E RJ C > oarcalculations Japan would do pooriy on either 



welfsire or trade effect criteria under m own formula 
because of the restrictiveness of that funny la. When the 
tariff formulas considered are ranked jointly Hir the four 
miOor negotiating areas, taking both trade ^leffect and 
welfare rankings into account, the result is (hat the 
negotiators would do best pveral^by adopting fiill U.S. 
tariff cutting autfiority (W percent tariff cut and the 
elimination qf tariffs 5 percent and lower). The second 
beat formula for all parties jointly is a new harmoniza- 
tbn formula explored in thi) study (Vhe percent cut in 
the tariff equals 20 percent plus three times the tariff, 
subject to a maximum cut of 60 percent). That formula 
has the pragmatic advantage that it lies in between the 
EEC and the U.S. positions in the negotiations to date. 

The exchange rite effects of tariff liberalization, like 
trade balance effects, would be extremely small. At the 
* aggregate level, job changes from liberalization would 
also be small. Fven in the most sensitive sector in the 
United States, textiku! liberalization would reduce 
employment by less than 2 percent and the phasing-in 
period would fnovide time for a4justment. At present, it 
is unlikely that textiles tariffs will be liberali^d. 

Our broader study of the Tokyo Round yields other 
im^rtant policy (mictusions [8]. In a linear program- 
ming analysis of tariff cuts, maximizing welfare gains 
sut^t to trade balance reduction constraints, we ob-' 
tain results reinforcing the conclusions above: 
thofOUgligoiAg liberalization would t>e optimal even 
with' stringent trade balance constraints. 

The bftiMer study includes an examination of die 
Impact of the Tokyo Round on the developing cdun- 
triea. This analysis indicates that deep liberalization on 
» mosi*fisvored4iation basis wouM confer si^le ex- 
port gains on the developing countries. By con^t, any 
corresponding toss of export!^ caused by an erosion of 
tariff preferences would be minimal, in view of the 
restrictions on preference schemes. (A similar conclu* 
sion is reached in [4].) 

In the area of nontariff barriers, our broader study 
applies tariff-cutting formulas to the tariff equivalents 
of agricultural variable levies in Europe and quotas iii 
-Jafiin. The resulting estimates indicate, diat increased 
trade from the lit>eralizatipn of these barriers, would be 
important, but considerably less so than -aommonly 
thpught, raising the policy question of ^e wisdom of 
immobtlizing U» whole set (tf Tokyo Rpund ^Rscussio^ 
because of^disagreement among parties iif the area of 
agricultural noMariff barriers. In particular, a 60 per- 
cent a* in ttietariff-^uivalents of agricultural nontariff 
byrien (NTBs) would raise EEC imports from non- 
nfember countries by an esitmated %U9 billion, whereas 
a 60 percent cut in tariff protection (mainly on industrial 
goods) would raise the Community*s external imports 
by $4.S billion (1974 values). Similariy, for Japan ag- 
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ricultunU NTB« are \t%% tigniflcant than tahfTft; the 
corre tpondina import ttftctn would be $2110 million and 
SI. 7 Mllion reipectively. Meatured by italic welfare 
effects, africultural nontariff banien are more iippor- 
tant because of their very hifh tariff-equivalents. Of 
total welfare gains from a 60 percent cut in tariffs and in 
tariff equivalents of agricultural NTBs. the agricultural 
barriers would provide one-third of the gains for Japan 
and 90 percent of gains for Europe/ Finally, for ex- 
ports of the United States and Canada, agricultural 
NTBs would be of less importance than tariff liberali- 
2ation on industrial and agricultural products. Agricul- 
tural exports due to a 60 percent cut in tariff equiva- 
lents of NTBi would represent only 13 percent of total 
U.S. export increases from tariff and agricultural NTBs 
liberalization together; for Canada, the corresponding 
figure is 37 percent. 

Another NTB examined in the broader study is dis- 
crinunation len government procurement. Based on 
studies by other authors (2. 16]. we estimate that the 
removal of government discrimination would raise U.S. 
imports by approximately $1 billion and those of the 
EEC by $550 million in 1974 values. Although signifi- 
cant, these effects are considerably smaller than those 
resulting (h>iiitariff liberalization. 

In suhn. th#e)tiq)^ies of this study indicate that rcL 
tively deep cuts in tariffs and ndaUriff barriers (sud 
the Aill U.S. authority — 60 pei^chi-^ t wi th ettlwna' 
tion of protection below 5 percent) could provide im- 
poftam welfare gains to consumers in industrial coun- 
tries as well as Important export gains to developing 
countries. "These potential gains would be approxi- 
mately cut in half if. instead, negc^tiators adopted the 
more restrictive tariff<utting formulas under active 
consideration in the negotiations, and would be still 
ftirther reduced if nuuor areas such as k^cultural 
NTBs were omitted from liberalization. The impact of - 
liberalization on ' 'labor displaf^ement* * would be incon- 
sequential. Any prospective trade balance losses for 
ihdividuat countries from even the vnott Uberal tariff- 
cutting formulas would be extremely nrtodest and would 
not constitute the basis for limiting the extent of 
liberalization. . 

For these reasons it would appear incumbent upon 
negotiators in the Tokyo Round to move quickly to- 
wards agreements very substantially reducing the re- 
maining structure of tariff and nontariff barriers to 
trade. Tbeir failure to do so wouM not only sacrifice 
important potential gains for consumers and for produc- 
tive efficiency and progress in limiting inflation in in- 
dustrial countriest as well as the export hopes of de- 
veloping countries; but would also run the risk of an 
'■^^'^tual retrogression towards increased rather than 



reduced protection, as the continuing Irritations inhe- 
rent in areas of potential dispute (especially In NTBs) 
threatened to spread to other areas of trade policy. 

Appendix A 
IlaatteWga \ 

Table A* I lists me empirical sources used for the import 
elasticities applied in the model of tariff negotiations. 
The EEC elastici|ies are averages of member country 
elasticities with weights proportional to member coun- 
try imports from nonbloc sources. Table A*2 reports the 
resulting price f lasticities of imports for each area» by 
BTN section. ai|Kl overall. For the elasticity of substitu- 
tion. (T. we used the value -2.5. based on various 
sources (especially [IS]). 

Table A-2 shows in the final column EECX the price 
elasticity of EEC imports from nonbloc suppliers. This 
elasticity reflects the combined influence of the import 
elasticity regardless of source and the sobstitution elas- 
ticity for shifts fronfl>loc to nonbloc suppliers. 



rabl#A*l 

Souregg for Eatfrnatta of Import ElaaUolttoa 



Country 
United ^tes 



Japan 

EEC: 

United Kingdom 
9 Prance ^ 
Germany- 
Others 

Austria 

Finland, 
Norway 
Sweden • , 
Switzerland 
Australia 
New Zealand 



/ 

Sqjirce (by onkr of preHmooe) 

Kreinin; Almon^BucWer; Taplin 
TapUn 

{8, Appendix CI: Tsplin ^ 

Barker: Taplin ^ 

Kreinin; Taplin , 

Olismanir. Taplin 
Taplin 

Taplin (nonzero); Oermany/Olts* 

nMinn; Oerminy/Taplin 
Taplin: Swedco/Taplin 
Kreinin; Taplin 
Kreinin; Taplin 
Taplin 

New Zfidand/Taplin 
Taplin'^ 
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SomrtM: Clopper Almon. Jr. , Mrfvet Buckler, Lawmice 
Horwhz. Thomas Reimbold. I9B5: Ituerin^iry Forecasts of 
tke Amtfiemn Ectmomy, (Lexineloa. Mass.: D.C. Hesdi. 
1974). Tcmos Bwker, TV DeiermUumtt ofBHt^'s VUikU 
lf9^orti: I9f9-im. (CsmbrUie: Uahmity ctCBuMdm* 
DepartflMMor AppMsd Economks. )970). Hans H. OWwiann. 
Pie Gt$^miiwirtMeh$/Uchtn KoMk dtn^/P^tMon. KUL 
Discussioo Pliers No. 35! (KM;jaititttt ftv Wehwirts^hift. 
1974). Moriachd B. Kreinia. ''Dii^mastiifl Impoit Deaiattd 
PUactkM-PUrthar RtsuiU.'* Somikem Eams99iic Jommai, 
Vol. 40. No. 1 Uidy 1972). 19-25. Ti^ estimslas: nMislMd 
kiR. J.B^MfTllelmfmaikmttllMtkagepfNaiiomalBeomomk 
Mo^lt. (AmstsnlMi: Nordi^HoilaBd PtobHiliiivCo.. I973K 
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17 Transportafion 
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21 Art 
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Canada: Trada and Employmant Eff acts by Product Qroupt 60 Parca^lY^riff Cut Caaa (t971 B*aa) 



BTN Section 



1 Animal products 

2 Vegetable products ^ 

3 Fats, oils 

4 Food, beverages, tobacco 

- 5 Mineral products* ^ 

6 Chemicals 

7 Plastics, rubber 

8 Hides, leather 

9 Wood, cork products 

10 Paper pr9ducts 

1 1 Textiles * 

12 Shoes, hats 

13 Nonmetallic minerals 

14 Jewelry 

15 Base metals 

16 Machinery, electrical equiphient 

17 Transportation equipment ^ 

18 Precision instruments 

19 Arms 

20 Miscellaneous including furniture 

21 Art 

Total excluding oil / 
Total excluding oil & textiles / 

Manufacturing excluding textiles ^ 

^Excludes oil. / 
t Excludes sections 1-5, 11. y 



TYwle^SnuUioiu) 


Xiirecypbs (thousands) 


Imports 


Expoits 




- Importf 


Exporu 






6J 


2.6 


0.1 


0.2 




7.7 


13.4 


5.7 


0.4 


0.7 


0:3 


4.4 


1.7 


-r2.7 




A A 

0.0 


O.I 


23.7 


, 29.0 




0 Q 




0 2- 


1.2 


1.5 


0.3 


0.*^ 


0.0 




60.0 


12.7 , 


-47.3 


1.2 


0.3 




57.9 


33.7 


-24.2 


1.2 


0.5 




11.3 


3.8 


-7.8 


0.8 


0.3 


4.6 


10.6 


13.6 


3.0 


0.5 


0.7 


} 0.2 


28.8 


32.7 


3.9 


1.1 


1.0 


, -O.l" 


163.2 


24.7 


-138.5 


7.0 


1.2 


-5.8 


22.9 




-21.2 


1.5 


0.1 


-1.4 


26.2, 


3.^ 


-22.5 


1.1 


0.2 


-0.9 




0.5 


-2.6 


0.1 


0.0 


:r0.1 


106.5 


72.3 ^ 


-34.2 


3.5 


1.5 


-2.1 


271.9> 


40.9 ' 


-231.0 


9.7 


1.5 


-8.2 


117.5 


33.3 


-84.2 


3.dv 


I.l 


-1.9 


40.3 


9.9 


-30.3 


1.5\ 


0.4 


-1.1 


^8 


1.3 


-0.5 


0.1 \ 


. 0.0 


-0.0 


28.0 


13.5 


-14.5 


1.3 


\ 0.7 


-0.6 


0.0 


0.0 


-0.0 


0.0 


J 0.0 


-p.o 


992-.7 


349.9 


-642.8 


34.7 


/ll.O 


-23.6 


829.4 


325.2 


-504.2 


27.7 


/ 9.8 


-17.9 


876.9 


273.5 


-513.4 


26.5 


1 S> 


-18.4 

4.. 



Net Jobs as 
Feicent of Sectoral^ 
Employment 

^n.a. 

n.a. 

n.a. 

0.09 
, 0.00 . 
>-l,15 
-1.56 

n.a. 
< 0.22 
-0.08 
-^2.93 ^ 

n.a« 
-1.73^ 

n«a« 
-a.88 
-3.90 
-1.27 

n.a. 

n.a* 

n.a. 

n.a. ' 
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.Tibl«B-2 . ' ' ' ■ y . ' . \/ 

Japan: Trad* and Empioymeht Effactt by Product Qrotips 



60 Percent Tariff Cut Caae (1971 Basa) 



BTN Sectjqn 



1 Animal products 

2 Vegetable products 

3 Fats, oils 

'4 Food, beverage, tobacco 

5 Mineral prcjducts* 

6 Chemicals 

7 Plastics, rubber 

8 Hicfes, leather 

9 Wood, cork pro4pcts - 

10 Paper products^"^ 

11 Textiles 

12 Shoesy hats 

13 Nonrnctallic minerals 

14 Jewelry 

15 Base metals 

16 Machinery, electrical equipment 

17 Transportation equipment 

18 Precision instruments 

19 Arms 

20 Mijscellaneous including furniture 

21 Art 

V Total excluding oil 
^ Tatal excluding oil & textiles 

Manufacturing excluding textilesf 

^Excludes oil. 

tExcIudes sections 1-5, 11. 



Trad; ($iniIIion$) 



Direct Jobs (thousands) 



Imports 


Exports 


Balance 


Imports 


Exports 


Batandfe 




Z.J 


—34.1 


3.8 


0.5 

o.u 


-3.3 








33.9 


. -33.8 


1 7 


0.4 


— 1.3 


-0.0 


0.0 f 


-0.0 


(y> A 


in A 


—oc.i 


Z.3 


1.3 


— 1.0 


13.7 


0.0 


-13.7 


0 0 


0 0 


~n n 


61.6 


28.4 


-33!2 


2.6 


/1 .4 


-1.4 


18.0 ' 


95.5 


„ 77.5 


1.5 


y 9.9 


8.3 


3.3 


17.4 


14.0 


0.5 


4.2 


3.7 


4.0 


10.0 


. 6.0 


0.4 




0.8 


9.7 


7.8 


^1.9 


0.4 




0.2 


J. 45.8 


249.7 


203.9 


6.8 


N47.5 


- 40.7 


4.4 


22.2 


17.8 


0.6 


4.4 


^ 3.8 


2.8 


28.6 


25.8 


0.3 


5.5 


5.2 


5.6 


5.1 


-0.4 


0.5 


0.6 


O.L 


70.2 


191.7 


121.5 


3.4 


7.9 


4.5 


170.4 


: 172^3 


1.9 


10.5 


12.0 


1.5 


46.5 


201.1 


154.6 


2.3 


9.5 


7.2 


38.8 


93.0 


54.3 


4.0 


8.8 


4.8 


4.5 


1.5 


- 1-9 


0.1 


0.2 


0.1 


18.9 


77.4 


58.4 


> 2.1 


8.7 


6.6 


0.0, 


0.0 


0.0 


0.0 


0.6 


0.0 


699V 


1215.8 


516.0 


76.4 ■ 


124.4 


48.0 


654.0 


966.3 


312.2 


69.6 


76,9 


• 7.3 


454r? 


. 951.8 


497 .J 


29.6 


7/0 


45.4 



Net Jobs as 
BDrceat^qrS||etond 
Employment 



;n.a. 
n.a. 

n.a. 

-0.09 
0,00 

-0.28 

1.92^ 
I n.a. 
0.13 
0.06 
2.44 

vn.a. 
0.93 

n.a. 
0.28 
0.06 

0:83 

n.^. 
n.a. 
n.a. 
n.a. 
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Tabl«B-3 • 

EEC: Trad* anH Einployih^ Effacts by Product Grbi^a 60 Perdant Tariff Cut Casa (1971 Basa) 



BTN Section 



4 

5 
6 
7 



1 Animal *'f)roducts 
2^ Vegetable products 
3 Fats, oils 

Food, beverages, tobacco 
Mineral products* 
Chemicals ^ ' 
Plastics, rubbef , 

8 Hides, Heather 

9 Wood, cork products 

10 Paper products 

11 Textiles 

12 Shoes, hats 

13 Nbnmetallic minerals 

14 Jewelry ' — 

15 Base metals 

16 Machinery, electrical equipment 

17 Transportation equipment 

18 Precision instruments 

19 Arms* ^ ' 

20 Miscellaneous including furniture 

21 Art 

Total excluding oil 
* Total exctuding oll & textiles 

Msmufacturing excluding textilejst 
^Excludes oil. 

tExcludes sections 1-5, 11. 



Trade (Smillions) 


Direct Job» (thousands) 


Net Jobs as 


«^ - 












Percent of Sectoral 


Imports , 


Exports 


Balance 


Imports 


Exports 


Balance 


Employment 


32.8 / 


-26:1 


-58.9 


3i5 


.-4.6 


-8.1 


n.a.' 


* 114.5] 


-71.1 


-185.6 


20.9 


-17.7 


-38.6 


ij.a. 


16.8* 


-19.0 


-35.8 


0.5 


-0.6 


-1.1 


n.a* 


115.9 


-31,4 


r 147.3 


3.2 


-0.7 


-3.3 


V -0.16 


13.5 


-14.5 


-28.0 


1.4 


-1.5 


-2.9 


* -^0.31 


99.6 


-60.2 


' -159.8 


4.0 


-2.4 


-6.4 


-0.34 


.^63.9 


123.9 


60.0 


' 3.0^ 


10.6. 


7.5 


,0.7^' 


13.3 


2.6 


-5 10.7 


1.1 


i}.2 




n.a. > 


20 4 «r 


-9.1 


' -29.5 


1.4 


-0.6 


-2.0 


— v.aO 


31.8 


-16.4 


-48.2^ 


1.9 


-0.9 


^ -2.8 


-0.38 


l'71 A 
171.0 


— J.B 






— 1 ? 


— 17 1 


-0.49 


20.5 


7.6 


-12.9 


2.1 


0.9 


-1.2 


n.a. 


16.5 


5.0 


-11.5 


1.1 


0.3 


' -0.8 


. -(KP6) 


'2.6 


20.5 


17.9 


0.2 ' 


1.4 


;1.3 


n;a\ ( 


107.3 


34.2 


-73.1 


5.7 


2.0 


-3.7 


-o.im 


180.5 


/92.7 


-273.2 


U.9 ■ 


/ -6.2 


-18.0 


-0.28\ 




■"^ 87.1 


.' 7.1 


4.t. 


' 5.1 


0.4 


0.01 ^N^^ 


TfJ 


-23.0 


-100.8 


6.6 


-1.9 


-8.5 


n.a. 


1.2 


3.5 


2.3 


. 0.1 


0.2 
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implications of alternative tanS-cutting formulas. To 
accomplish this, the authors use detailed, line-itenv 
tariff data in the context of a multicountry model. They 
estimate the4anff cuts that would take place under . 
alternative formulas and combine those estimates with 
"best available" estimates of demand elasticities for 
• each of the eleyen geographic *re^ns (ten countries 
plus the EEC group) to generate estimates of orders of 
magnitude of changes in trade flows and other variables 
in response to each of the formulas. ^ 
There is litUe doubt as to the importance of the re- • 
search. It represents'a distinct improvement in our tool 
kit and provides information on a complicated subject f 
in which the plethora of detail has heretofore discour- 
aged analysis. 

There are two mSia^uses to which the CKKW model 
and its rbsults can beput. On one fiand , the model yields 
estimates of, change ^Mtrade flows for indjyidual com- 
modity groups and countries* I wi|l refei* to these 
' commodity^spedflc results, and the accompanying 
employment estimates, as the microeconomic features 
of the model. These uses can be contrasted with the 
application of the model to estimating aggregate 
changes in trade balances, exchange rates, and 
employment levels. These are the macroeconomic as- 
pects of the model. In a nutshell, I flnctf^the value and 
signiflcance of the CKKW model in its microeconomic 
aspects, and am dubious as to th&value of the modeller 
more macroeconomic purposes! I therefore intend to 
'divide my comments into two parts. I wish first to 
discuss the microeconomic aspects of the model that 
raise interesting and important questions and point the 
way for fiirther research. Thereafter, I will explain ^e 
basis for my misgivings with regard to the mac- 
roeconomic appliciltions of the model. 

Turning, therefore, to the microeconomic aspects of 
the paper, let me first repeat that the CKKW results are 
of great significance. I have no quarrel with their find- 
ings with respect to alternative tariff cutting rules. My 
comments in this regard, therefore, are dircicted toward 
further uses to which the model could be put. 

r. . ' ^ 
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* A first i>oiht is that the model devised by CKKW is ^e applied, would yield.the relevant information. Even 
highly complex; entailing data on about fiyc thousand that, however, would nofget at the problem that the - 
line-item tariffs for each of eleven regions;and employ- ^ elasticities ofMtfnand for different commodities might 
ing separate demand elasticity estinifates in each case. be significantlVdifferent. 

In view of the expense of running svich a large model, I Finally, I would have hoped that CKKW would pro- 
would have hop^ that CKKW pould h^ve shed some vide more detail on individual commodity results and, 
light oi> two questions, hrst, what extent are'^the . in particular, would report on the quantitative signifi- 
estimates of trade and Snploymtnt effects, taking all of indirect trade effects for particularMndustry 

eleven together, significantly different from the est^ groups. Questions ofsomejnjportance are the extent to 
mates obtained when considering a single country at as^hich alternative formulas might havo smaller '*ad- 
time? That is, to what extent is the additional complex- \erse'' efHcts, as measured by the number of industry 
ity of the model resulting from^ts simultSheous treat- .groii^s that would exj^rience import increases in ex- 



ment of all eleven countries warranted in terms of in- 
creasing information about the* properties of alternative 
jtariff cuts? Here, I have in jjlind Baldwin's model dis- 
^ssed in his conference pap/r with Lewis^an^dtama- 
tive. Baldwin was able to concentrate in greater detail 
on various aspects of U.S. markets. In so doing, there is 
bothXs^n and a lo^s in iiifbrmation. I would hope |hat 
CKKW could shei^:some light on the sorts of questions 
for which a Aiujbdcountry model is better suited. 
The second qwstion applies to the extent to wiich 

. disaggregation of the tariff rates alters the results. jShe 
problem is rather more t:ompUcated than the fine 
''bias*' discussed by CKKW. TheyqBointout, correctly, 

^hat use of tariff averages may well obsotire the implica- 
tions of altepative formulas for tariff cuts . ff, for exam- 
ple, one tariff-cutting formula tends to decrease very 
higli tariffs by more, and intermediate tariffs by less, 

• than another formula, application of the twoformulas to 
average tariff rates wjthin commodity groups will con- 
ceal some of the differences in results. That much is so. 
However, CKKW had to use fairly aggregated e^ti- 
mat^s of demand elasticities (only four different values 
for Finland, eight for Australia, and s<f on) and then 
applied thdse aggregate elasticities to all the detailed 
tariff changes. Depending on a variety of factoid, one 

'can imagine the bias in the estimated trdUe change re- 
sulting from this procedure as being eiUier larger or 
smaller than the bias resulting from applying average 
tariff changes to the aggreglkte elasticities. Suppose, for 
example, that high tariff rates within categories occur 
when the price elasticity of demand is low. The ''bias'* 
from using detailed tariff rates could be signiHcant, and 
worse yet, it mi^t alter the ranking of the estimates of, 
different formulas for cutting tariffs . It would haye bee n 
useful had the authors attempted some airalysis of the 
natiH ^f th e bias impticitnn using detailed tariiff data, 
with foirly aggregative demand estimates. Perhaps a 
simulation nin,. within their model, in which they com- 

' pute the average tariff change under each formula to the 
same level of aggregation as their. dem^d^elasticities, ' 

- and contrast the resulting estimates of cnanges in trade 

gj^^ with those in which^ detailed tariff-rate cl^i^es 



cess cTliarticular cut-off numbers. 

Thdse sorts of questions pertain to ways in which the 
u sefulness of the model has not yet been ^lly exploited . 
They point to additional areas in which the model can 
yield insights into important questions .^By contrast, I 
am very skeptical as to the valu^ of some of th«i mac- 
roeconomic results obtained from the model. C 
First, some strenUdus objections. It ^eems totally 
implausible that demand elasticities — suppojsed to be 
partial in nature^with real income held co^tant — can 
Jbe applied to price changes, and tHkt the faulting esti- 
mates can be summed to yield any insight into the net 
change in the trade balance. Worse yet is the effort to 
estimate the necessary change in Uie exchange rate 
required to compensate for the presumed trade balance 
effects. DeKnninants of both the tfadejialance and die 
exchange ral^^e basically macroecohomic in nature, 
and summation of results from microeconoiftic demand 
relations is a fundamentally fallacious procedure. 

The difficulty with it is illustrated — in only one^'ql^ 
many possible ways — by recognizing that CKKW ob- 
tained th^ir estimates of trade balance shifts by assum- 
ing that the marginal propensity to spend of the indus- 
trialized countries is zero and that of the rest of the 
world is one. However, when one sums their net trade 
balance effects, only for one tariff cut — 60 percent 
(Table 6) — do they give the net ti^eJ^alance effect for 
all eleven regions, and it is a iiegative $L4 bi^ion. But 
by their assumptions, the rest of the^ world has an unal- 
tered net trade accbiint: since trade must balance for the 
woVld as a whole, something is surely wrong! Inciden- 
tally, if one sums t^e net trade thanges for the four 
regions listed inTJ^le 3, the net change in trade balance 
tor the four regions is implausibly large for all possible 
tariff-cutting formulas except the tent|Kjndeed, under 
the fiill liberalization (alternative 4), the net change for 
the four is minus $1 .5 billion — again implausibly large 
relative to the econbmic size.of the countries not listed. 
Given the meaninglessnels of the net change in trade 



balance estimates, the estimates of changes in exchange^ 
rates must anyway be discarded: if 6ne assumed that 
marginal propensities to spend among the eleven re 
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'gions were proportional to their expendiiure*i[H:ome re- 
lationship in thfi base year, surplus countries* surpluses 
wpuld increase and deficit countrie^ deficit^ would 
increase in response to tariff cuts: all that comes out of 
the model is what goes in, and CKKW have implicitly 
given the eleven regions a mttginal propensity to spen^ 
of less, than one and iiave thereby generated a deficit ih 
the worlcK^ade bMance.' ^ 

The same sort of reservation applies to the aggregate 
employmorffestimates. As ah-eady stated, it is useful to 
attempt to identify the individual industries that will 
experience increased and decreased de^^(|;for their 
outputs, and consequently sh^ their demand for labor 
upwlrd and downward, as a result of tariff cuts. Those 
estimates can^serve to assist, policy makers in identify- 
ing the regions and sectors qf the economy hi which 
problems of acfjustment are likely to arisel When, how- 
ever; the estimated change in employment in individi^ 
sectors is^ummed over the entire econoipy , if is doubt- 
ful whether any significance can be attached to the 
resulting number. First, there.^e the reservations al- 
readyoKpressed about the means used for estimating 
trad^alance effects — y^ tMbse effects dominate the 
• aggregate employment estimates. Second, there are 
^Jgvo mcyor classes of macroeconomic models* and in, 
neither c^ a change in enfiployment be deiemlined in 
the maimer suggest^ by the CKKW model. Jn one 
(class offliodels, thei<e is a ''namral rate of unemploy- 
ment,"^ in which case tariff duts will leave that rate 
unaffected. In the other class of models, aggregate de- 
mand affects the level of employment. If the ''natural 
rate'' hypothesis is correct, estimating an aggregate 
employment effect is wrong; if aggregate demand af- 
fects tt^ leverof employment, then monetary and fiscal 
policy ^are presumably able to attain the desired 
employment level. 

My misgivings about the aggregate employment fig- 
ures should not be interpreted to mean that I regard the 
employment effects of tariff cuts as unimportant; 
rather, my concern is with the fact that the useful infor- 
mation that can be'gleanedirom an admitt^ly partial 



'Their statement that devaluation necessarily implies a deteriora- 
tion in the tenns of trade is incbcrect in any event. Although James 
Meade is the authority on mo^t propei^ons in intemationlal trade, it 
has long since been recognized that theWms-of>trade change, if any, 
following a transfer payment (of which ob valuation is one form) is a 
fVinction of the inargina] propensities to consume exportables and 
importabLcs. and/ioi of price elasticities. See. for example. [1]. 



equijibrium model lies in the insights it provides with 
respect to the initial impact on particular industries* 
demand for labor, and not^n the aggregate employment* 
effect., v'* j 

Finally, I find the ranking of benefits arising ouyof the 
alternative tariff-cutting formulas usefiiK and would 
have been interested to see how those estimates com- ^ 
pare with ones derived from mpre aggregated tariff 
data, single-country estimation procedures ^nd s6 on. 
However, iMs not evident that one canSiltach any 
, significance to the absolute value of the dedmated 
''greas under the triangle.** An attempt to blovrup the 
static estimates by Balassa*s ratio for the Cbmmon 
Marjjcet mentioned in Cline* s paper is suspect on several 
grounds . First, there are questions as to the reluUDility of 
BiIaAa*s estim'ate itself. Second, there is a^m^jorques- 
lion'a^o whether even free trade between, e.g.; Japan 
and Australia could yield benefits as large as integration 
of the Eurdlpeaa Economic Community simpjy because 
distance plkces natural barriers to greater trad^r^^^kM, 
the EEC provided individuals withiii its boundaries 
considerable certainty that there would not be artifici^ 
barriers to continued trade between them^ Insofar /|Cs 
that'sort of certainty is important in terms of whatever 
'td^Qamic*' benefits there are, those benefits are much 
less likely to arise from tariff cuts than they^^ from 
customs unions, simply because ''esc£^)e clauses" and 
oth£r instrument^;of national policy are less likely to be 
invoked under the la(ter. Finally, the EEC arrangement 
greatly increased the mobility of fattors of production ' 
among countries, a source of gain that will not be avail- 
able under the tariff cuts. ^ ^ 

I could elaborate other reasons why the mac- 
roeconomic estimates arising out of the CKKW model 
are suspect. However, it is enough to say that the mie-^ 
roecoiij^mic strengths of the model are appreciated 
along with the macroeconomic weaknesses. There are 
many interesting questions remaning on which the 
CKKW model 6an shed light: it is to be hoped that 
future research by the authors will continue to yield 
dividends as large as those reported from their initial 
application of the mbdel. 
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Comment 

Donald J. Daly 



The s^dy by Cline .and others is intcr^st^ and im|ior- 
tant with significant policy implications f&r t^e trade 
negotiations currently under way. Two areas oi recent 
research in Canada are relevant to the study and may be 
of Interest . «, . " 

Simulations of a number of tariff changes for Canada 
were made by the Econbmic Council of C^ada using 
the CANDIDE m6dcl [2, pp. 166-71]; the employment 
effects were small, even without congtonsation, ^nd 
could be further reduced by ofTsettii^expenditures 
elsewhere. These results are consistent with the results 
for this study and the others referred to on the top of 
page 276 in Oine's p^er. * 

Most studies of tariffs and the co%ts of tariffs and 
effects of removing them usually assume constant re- 
turns to scale, similar production conditions with and 
withoy tariffs, and unchanged inpiit-K>utput coeffi- 
cients pefore and after tariffs. 

. A series of studies indicate that all xrfkhese assump- 
tions are inappropriate and misleading for Canada. A 
key conclusion is that tariffs haVt It significant effect on 
production conditions in addition to the usual static 
costs to the consumer* The presence of tariffs (and 
nontariff barriers) leads to greater product diversity in a 
significantly large part of manufacturing. These product 
specific -scale economies are quantitiyely large, aiid 
niuch larger than the scale economies associated ^th 
variations imf^ant size (the only scale economy usually 
considered). Under these conditions, differences 4n^ 
output per person can be significantly bwer in Cana- 
dian than in U.S. manufacturing (even with similar or 
higher levels of ciq)itaf stock per person employed in 
Canadian than in U.S. manufacturing). The levels of 
output per person in Canadian manufacturing are esti- 
mated to be between one fourth and one fifth below the 
United States levels during the 1970s and labor costs 
per unit and total costs are normally higher than in the 
United States. (See [4^ esp. parts ^juid 3^2, chaps. 3, 6; 
3/Postscript 1975, pp. 173-87; 1],) * 

These analyses imdict that under free trade (or re- 
duced tariff and nontariflFbieufiers) , the productivity aiid 
''qT differences would narrow appreciably through 
FRIO 1^^' of individual commodities and more 
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specialization with ificreased intraindustry trade. Trade 
in manufactured products would increase both ways 
with other countries as part of any multilateral reduc- 
tion, and the ease of adjustment would be heavily influ- 
enced by the willingness of Canadian manag^nysnt to 
change in response to the new trading environment* 
Changes would occur as the input-«rutput coefficients 
would change, cost and productivity differences would 
narrow, and the composition of trade in manufactured, 
products would change significantiy. Product specific 
scale economies would be sighificant, and production 
conditions would change in Canada. Changes along 
these lines have taken place since the initiation of the 
Kennedy Round rtf^kictions and the Canada-United 
States automotive agrnment. Exports of primary prod- 
ucts wouM be less affe^ed as tariff'rates are already' 
lower than on manufactured products. 

The results of these studies do not seem to have been 
Adequately incorporated into the curr^t study by Cline 
and others. The study notes that "'these calculations 
exclude effects caused by input-outpAt feedback'* (p. 
267). Page 276 seems to imply th^t the same direct and 
indirect labor coeJ(ficients would apply before and after 
tariff changes. Hie welfare effects include the stattc" 
welfare gains (p. 266), but exclude the scale effect/that 
^e so significant for Canada. TUt results for Cinada 
suggest larger trade and employment losses fr^m in- 
creased imports. 

These results are more in line with the views ^ those 
who support the status quo on Canadian tariffsmclud- 
ing some businessmen and union officials) but do not 
adequately incorporate recent empirical work done on 
tariffs and their effects on productivity, prices, costs, 
arid international trade. Trade with Canada .is suffl- 
cientiy important that this type of analysisxould affect 
the aggregative results for the United Stajes^as well. 

Let me illustrate my point with some magnitudes of 
the real income gains to Canada from a Canada-United 
States f^ce trade area (a narrower option than formula 4 
in this study). Ron Wonnacott estimates the benefits to 
Canada of a Canada-United States free trade area as 8.2 
percent of GNP [3, p. l77]. His estimate would include 
the effects of increased specialization, higher prices to 
domestic factors of production on sales to U.S. mar- 
kets, and increased productivity based on economies of 
scale. At 1974 levels of GNP, this would amount to 
.about $1 1 .5 billion as a real income gain to Canada, or. 
more than SO times the size shown for Canada for for* 
mula 4 in Table 4 and almost six times as large as shown 
for formula 4 in Table 2 for all eleven industrial import- 
ing areas! Furthermoreyihe gains to Canada would ue * 
somewhat larger if the ipo percent linear cut-were ex- 
tended on a multilateral oasis to the other nine indus- 
triniized countries, or if other dynamic effects were 
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allowed fo^fVhe^^Umad^ of static welfare effects to 
the consuimr withont allowance for welfare gains from 
increased sp^tctiUiza|ionind economies of scale ifeds to 
a drastic understsrtMient ol^elfare ^ns, on the basis 
of careful empin^ wprk for Canada, 

The Economic Council of Canada hks also estimated 
.the initij^ employment effects of a Canada-United 
States free trade area, without allowing for iiporganiza- 
tion of production or depreciation of the Canadian dol- 
lar. They estimated the difference in employment as 
less than 25,000 persons [2, pp. 168» 169]» or substan- 
tially less than the roughly 85,000 shown for tariff for- 
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Although I am delighted that Anne Kroegor considers 
mula4 in Table 7 forlTanada. The, effects would be even our study to be of ''great significance/' her misgivinfts 



' snialler if the reorganization effects and the associated 
higher real incomes and declines in prices of manufac- 
* tured products relative to other prices were allowed for 
in the form «f a longer-term increased demand within 
Canada for manu£actured product^* Thie simulations 
using the CANDIDE model thus suggest even smaller 
transfitional employment effects without allowing for 
the longer-term employment effects on demand and 
suRHy for manufactured products. The speed and ease 
of that aidyustment will depend critically on the willing- 
ness and skills of management in adapting to that new, 
more competitive environment for manufacturing. 
It is hoped that later wo^k in the Brookings project 
^an incorporate these results for Canada more com- 
pletely. 
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macro impact effect cannot be es^mated by 
tion of results from microeconomic demand 



ab&ut the macroeconomic estimates puzzle me. Np one ^ 
would disagree that /'determinan^ of both the trade 
balance and the ^exchange rate are basically mae- 
roet^nomic in' nature. . . .*\Bui I disagree that for this 
reasOTone sHould ignore the trade balance'dr Exchange 
rate ''impact effects/' viewed as deviations H&m the 
main 'paths determined by nutcroeconomic raqnces,^ 
when examining the use of a policy instrument sucB^ 
trade liberalization. Kreuger implies that even the 

^summa- 
rela- 

tions. ..." Apparently Harry Johnson disagrees with 
this critique, He accepts as legitimate the correspond- 
ing macro impact effects estimated by Baldwin and - 
Lewis (using similar metfiods), although he suggests 
they could go further and add multiplier and other in- 
duced effects,* Krueger's ''hands ofT" approach to 
macrg estimate^ would leave policy makers adrift; 
rigorous adherence to her approach would preclude 
saying whether liberalization in the Tokyo Round 
would have a jp-eater or lesser effect upon trade bal- 
ances than, for instance, the OPEC oil price increase. 
Yet an important conclusion that emerges from our 
study as well as from the study by Baldwin and Lewis is 
that trade balance impacts from liberalization would be 
nunor and should not stand in the way of thoroughgoing 
libercQization. Some might be prepared to throw out this 
cruci^ policy conclusion because^ supposed but un- 
measured macroeconomic influences; we are not. 

Krueger*s acceptance of our micro results is gratify- 
ing, although it raises other questions. If the microeco- 
nomic estimates are acceptable, wliy isn't their sum? 
Presumably Krueger means that the micro results are 
accurate in relative terms — the machinery sectoi^s 
trade balance would rise and the textile sector's trade 



4 would argue tiiat the initial impact effects arc more meaningful 
for purposes of policy formulation than estimates that take account of 
induced muhiplier and other secondary effects, since the latter e'sti> 
mates can include a whole variety of odtcomes depending on ir^plicy 
responses. 
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balance would jfedine — but not in absolute terms be- 
cause -'^f 6fl^tting influences of ^macro policy. 
A Moreover, if Krue^ is concerned about biases caused 
l>y <4>Piyi^ broader aggregate elasticities ^) more.de- 
^^aile<rconimodity clasps, it is not clca^r why she con- 
siders the micro estimates to be useful. 

As for disaggregation and elasticities, experiments 
with individual commodity groups suggest that dis- 
igation IS important in prk^fiCe'as well as in princi- 
ple, fi^en when going from the tariff line level to the 
fourfdigit Bnrisels Tariff Nomenclature level, which is 
still quite disaggregated, the preaggregation of trade 
and tariff data causes an understatement of approxi- 
mately 10 percent in the estimated import hicreases 
under the EEC harmonization tariff cutttilg formula (^^^ 
^ selected^eetors exanuiled in the ca^ of the United 
^ States), As for Krue^*s comment that at the level of 
^ indilf idual commodities there may be biases that are 
caused by the use of more aggregative elasticities, we 
can say only^t we agree with Krueger's sUtement 
that there is no a priori reason to expect such biases4p 
^ be in any one direction, so that we could expect die 
result^^fter correction for any such biases (if correction 
were possible) to be, on the average, the same as our 
estimates. 

Krueger is correct in observing that the aggregate 
trade balance effect for liberalizing countries is nega- 
tive. This result reflect^the fact that part of the in- 
creased export eltaing^f nonliberalizing 'Tree rider** 
countries would not return immediately in the form of 
extra import^om the liberalizing countries. The leak- 
age in our estimated ''respending effect'* exports oc- 
curs because outsider countries spend some of their 
extra foreign exchange outside of the eleven liberalizing 
areas. Most analyses of tariff negotiations do not even* 
capture a part of the respending effect; in contrast, 
Krueger*s conunents imply that we should have forced 
the respending effect to exclude any jeakage what- 
.soeveiv-If this change were introduced, the results 
would show a rise in the trade balance increases esti- 
mated for Japan and the United States and a reduction 
in the trade balance declines competed for Canada and 
the EEC, but no change in the qualitative results by 
country or by tariff formula (as indicated in the note to 
the text). In any eveht, whether the trade balance im- 
< pact estimate is more accurate with or without leakage 
in the respending effect is a moot point. We consider the 
method in the main text to be more realistic than the 
alternative of completel^eliminatihg leakage rsince thaf^ 
elimination would require a long period of successive 
re&pending rounds (i.e., eventually the foreign ex^ 
change 9peqt in outsider countries would be respent, 
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after succdissive rounds, on imports from the liberaliz- 
ing countries ^ \ * 

Finally,, Km€^r criticizes^our e^mate of total wel- 
fare gains based on Balassa's results for Epropeaa in- 
tegration, although she proposes no alternative 
method. Once again the question is whether the analyst 
more faithfully dischaiges the responsibilities inherent 
in pplicy analysis by disclaiming the po^ibility of mak- 
ing any estimate whatsoever, or by arriving at ;hc best 
possible esltmate given the state of the art. We opt for 
making the best possible estimate, (jypecially since, in 
this case, to do otherwise leaves the false impression 
that trade liberalization simply may noVbe worth the 
effort — an impression protectionists wouU seize upon 
with alacrity. 

Daly*s comiflepts are helpful in qualitative\erms*but 
misleading with respect to magnitudes. Wonniaicott's es- 
timate of 8.2 percent of Canadian GNt* as the welfare 
gain from a free trade area with the^United States ap- 
pears^ be seriously exaggerated [3, pp. 177-78]. The 
estimate is based on the assumption that the removal of 
trade barriers would raise output pef worker through- 
out the entire Canadian manufacturing sector to the 
, higher levels (by approximately one-fourth) found in 
the United States. Gains "from economies of scale 
through longer production runs are cited as the prime 
source of the productivity increase. However, the teap 
in productivity is assigned to the entire existing indust- 
rial park rather than to increased production associated 
with increased exports; and instead of applying sectoral 
estimates of returns to scale parameters to sectoral 
specific estimates of increased output volume, the 
study assumes productivity in all sectors would rise to 
U.S, levels. Moreover, except for a modest reduction in 
estimated liberalization gains from earlier estimates re- 
lative to 1963 (because automobile trade has since been 
liberalized), the method fails to specify a relationship of ^ 
productivity gain to tariff levels. It is diffTcult on the 
face of it to see how the elimination of industrial tariffs 
averaging 14 percent (7 percent if nondutiable items are 
included ) [2] can raise productivity in the manufactur- 
ing sector by one-fourth (or by 7 percent, for that mat- 
ter). Indeed, the one available study relating Canadian 
sectoral productivity relative to that in the United 
States to sectoral protection levels flnds no significant 
relationship, casting ''doubt on the entire approach. 
(Study by West, cited in [I, p. 25].) 

Our own estimates of total welfare gain (which do 
include scale economies, despite Daly*s reference only 
to our more restricted static estimates) follow the more 
realistic assumption that gains from economies of scale 
and new investment would be strictly linked tq» the 
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magnitudea <l^incrtased trade.' Aafor Job chigiges» I do 
not consider the (Uacrepancy between our figure end 
that cit^ by Dely to be particulariV impoiutit, cMpt- 
ctally conaideriog that the retultf fytM IJ^.-Cenadian 
fiee trade* area ihould be expected to\|ive smaller im- 
port faicreases for Canada than die elinilMtkm of titf^ 
Cacip^all supplien (ia particular* the U.is. share is oiu^Nv 
61 percent of increased Canadian impons in our tariff 
elimination case), mstead, I interpret Uw^stinuUes 
cited by Daly as confurming the general order of mag* 
nitude of our own employmenk estimates. I\agree with 
the dfaection of Daly*s conyhents: jains m Canada 
would probably be greater tun th6se estimated by the 
standard formulations, btfMxtm of Xa) the vnetter rela- 
tive imprntaMe of achieving economies of icale Jn 
Canada than in the larger markets of the United States 
and Europe, and (b) the stimulus to exports of pro- 
cessed manufactured goods (instead of raw materials) . 
resulting from reduction in effective protection, a phe- 
npmenon iiot capuired in our eariy analysis using nom- 
inal tariffs. 



*Our applicitien of the ftve-lo^ine relationship of total to static 
weMmp^MwouM in fact tenc^ overstate Canadian sa^ \ 
standpoint ttist increased economies of scale and incrsased invest- ^ 
ment would be related to additional exports, and Canada's exports 
rise considerably less thsn imporu in our resulu (and, therefore, 
O ebtively small amounts comparsd to static welfare sains,,which 
based on import increases). 



^ade Impact Studies Using the Wharton 
Annu^ and Industry Forecasting Mc^^el 

•Lawrence R. Klein* ^ - 



the Wharton Annual and Industry Model is a large- 
scale equati9n system that attempts to analyze both the 
supply and demand sides of the economy simulta- 
'neously. It differs from much of jnput*output analysis in 
that final demand and value added cannot be deter- 
mined separately and used to generate interindustry 
flows in the economy. Iiitennediati flows are endo^e- 
nc^Us from the point of view of the standard version of a 
macromodel of entries in the National Income and 
Product accounts. At the same time, the final demand 
and value add^ accounts are endogenous from the 
point of view ot/fhe standard version of an input-output 
system. Bothwe interdependent with market equations 
for the formatioB of prices, wage rates, and interest 
rates. 

A further, impoilant characteristic of the Wharton 
Model is that input-output coefRcients are not regarded 
Bs parameters in this system; they are variables. The 
input-output matrix is not treated as constant, nor even 
as parameters that may undergo occasional change, 
exogenously imposed on the basis of » priori engineer- 
ing^, in^tutional, or general social information. Th^ 
I-C5 coefficients are endogenously generated within the 
model, principally as functions of relative price 
change.^ 

A graphical layout of the accounting scheme is given 
in Figure 1, where the intermediate flows among sec- 
toi^ are juxtaposed to final demand (the expenditure 
side of the National Income and Product Accounts sys- 
tem) and to value added (the income side of the NIPA 
system). 

The standard equation, in matrix form, for input-out- 
put systems is written as 



(/-A)X = F. 



is^as^d 



The matrix A is Dased principally on the cell entries in 
the intermediate transactions porti9n of Figure L 



*This paper is based on : Trade Impact Studies Using the Wharton 
Annual and Industry Fortcasting Model** by Ross S. Preston and 
Yuen-Yun C. O'Brien which was completed under ILAB contract 



y; '1m 1976 at The Wharton Econometric Fori 
^ [^(]] P** description of «^lier generations of 
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ting Associates, 
is Wharton model* 



/l = lla/yll 

^t being recognized that X.j and Xj. are identical for 
every sector. X in the basic equation is a whole vector 
of total output elements across sectors. The column F is 
the total of final transactions in Figure 1. To show the 
tie to a macrdmodel of the economy as a whole, let us 
split F into two parts, a matrix erf' ratio. coefficients and 
components of the GNP. We write this 



F = CG, 



is^ 



where the typical element of C can be expressed as 

I>elivery of the ith type of output ^o theyth type of final 
v^transaction is denoted by , and c. . is the total expen- 
diture on^thc^ttli^ transaction. Each c.j is a 
major componenfirf^NP, denoted as G. 

The typical macromodel is designed to provide esti- 
mators of GNP and its components; therefore, one 
mfght think of a one-way linkage process by which 
. macromodel estimates of G can be transformed into 
estimates of X by the relation' 

One-way linkage in complete model solutions is not 
generally possible, though, because equations for some 
components of G will depend on specific components 
of ^, particularly the investment equations, which are 
usually some generalization of the accelerator prin- 
ciple. Sector price equations in a macromodel will de-' 
pend on sector productivity, and this requires the esti- 
mation of output and employment by sector in order to 
solve the macromodel. It is because of these and other 



coeflicienU in C are not assumed to be constant. They 
are estim^iMl. implicitly, by an a(j|justment process that is analogous 
to that used for the elements of /I. 
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structural characteristics that the input^tput system 
^cannot be solved without simultaneously solving the 
macromodel and the macromodel cannot be solved with- 
out^solving the input-output system. This feedbftck ar- 
rangement has always been a feature of the Wharton 
, Annual and Industry Model. . 

The other main' part of macromodel construction 
concerns the development of the components of nation- 
al income. Their total when adjusted by well-known 
reconciling items (indirect taxes, subsidies, capital con- 
sumption) equals GNP in a basic accounting identity for 
almost any macromodel. The corfiponents of national 
income are modeled through production ftmctions for 
value added output, giving employment requifSd, capi- 
tal accumulation functions, wage rate equations, inter- 
est rate equations, and so on. Fa^ctor prices multiplied 
into factor requirements gives factor income. These 
totals, together with some equations for miscellaneous 
Y ; payment flows (rents, royalties, self-employed 
EKJ C les, and so forth) giye total valufc added, an< 



idtliese 



are estimated by sectors. Because of data limitations* 
the sectors used for estimating value added are fewer in 
number than those treated separately in the input*out- 
put system. Some sectors are aggregated for estimation 
of national income. 

The treatment of imports and exports within thi s sys- 
tem is central to the analysis of this study. On the side 
of final demand aggregates in the NIPA totals, there 
are six equations for imports' of goods and serviced, 
covering the following categories: crude foods, manu- 
factured foods, nonfood'crude materials, semimanufac- 
tured materials, manufactured materials, and Services. 
The all-important category of oil/gas imports is the 
dominant part forlnonfood ^aprials. There is; iQ addi- 
tion, a single, overall equation for exports of goods and 
services. Exports depend mainly on external variables, 
namely worid trade and world prices, but they also 
depend on domestic (export) prices. 

The import colimin of the final demand part of the 
accounting layout gives the total for the entry for goods 
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.^nd services in the ONP. This total is then disaggre- 
gated into.the six categories listed above* but there is 
another important way of looking at imports, namely, 
by producing sectors. Jhese are the cell entries in the 
final demand column for imports. 

A special disaggregation of these for the purposes of 
this study is listed in Tjab\c 1. This disaggregation is 
used in order to trace the impact of char\ges in imports 
on domestic producing sectors of the economy. The 
import equations developed for this study are all of a 
special form. * 



J- 



PM. 



j-J+ Si/, In (5_,) +V, -^^-i' 



by siV 



^PGPO. 



where 

TM = real imports 
DP = domestic producttbn 
PM - import price index (unit values 

aggregate import categories) n 
' PGPO ^ price index ofgross output originating by 

output sector ^^^^ / 

S = shipments ^ 
SM stocks. ^"^^^^^ 

> All the lag distrAitionVare of finite length. The coeffi- 
cients of relative price may be regarded as estiniates^of 
* 'elasticities of substitution." As the occasion requires, 
special dummy variables ar|r introduced for quotas, 
litrikes, embargoes, and so o^, in particular markets. 
. The variables in all these import equations are sector 

Specific. A summary listing of principal coefficients is 
given in Tables 2-4, followed by a definition of vari- 
ables used in these equations in Tables 5 and 6. 

An understandiiig'of the treatment of the input-out- 
put sector of this Wharton niddel is also important for 
appreciating the way in which the import impact analy- 
, sifis carried out. Intermediate inputs for a given sector 
measured as^ the cell entries in a column of the usual 
input*output accounting latde are not estimated in fixed 
proportions. The ratio of any two intermediate inputs 
wfthin a column are assumed to be proportional to a 
power of relative prices of those two inputs — the 
power being the elasticity of substitution writhin the 
sector. The technique for moving the estimated input- 
output coefflcients through time as a fiihdtion of rela- 
tive price movements is a mjaithematical analog of the 
technique uied to move coefiBcients of the international 
trade matrix through time, developed originally in re- 
search for Project LINK.* . 



^ *[!]. The use of the Hickman-Lau method for input-output analy- 
^ n f /^~l^ described in [3], but has been modified for explicit a^iustmcnt 
t t\lV> the strict input-output coeflS«||^miilny in th^ present study. 



Disaggregation Level for Import Functions 



Industry . . 

Farm 

Agricultural services, forestry and fisheries 

Metal mining / 
Crude petroleum and natural gas 
Mining and quarrying of non metallic 
/minerals 

Contract construction ' . 

Food and kindred products 
Tobacco manufactures 
Textile mill products ' * 
Apparel and related products 
Paper and allied products 
Printing and publishing 
.Chemicals and allied products 
Petroleum and related industries 
^Rubber and miscellaneous products 
Leather and leather products # 

Lumber and wood products, excluding, 

furniture 
Furnitbre and fixtures 
Stone, clay and glass products 
Primary iron and steel 
Primary noitferrous metals' 
Fabricated metal products 
Machinery, except electrical 
Electrical machinery 
Nonauto transportation equipment 

including ordnance 
Motor vehicles and equipment 
Instruments 

Miscellaneous manufacturing industries 

Railroad transportation . 
Local and highway passenge^r 

transportation 
Motor freight and warehouse transportation 
Water transportation 
Air transportation 

Telephone and telegraph 

Utilities « 

Services^ except transportation, 
communications utilities 



Variable 
Name 

TM02 . 
TM03 

TM05 
TM07 

TM08 
TM09 

TM012 ^ 
TM013 
TM014 
TM015 
TM016 
TM017 
TM018 
TM019 
TMO20 
TMQ21 
« 

TM023 
TM024 
TM025 
TM027 
TM028 
TM029 
TMO30 
TM031 

TM032 
TMt)33 
TM034 
TM035 

TM037 

TM038 
TM039 
TMO40 
TM041 

TM045 • 

TM047 



TMOS 



This feature of the Wharton model, namelyythat 
input-output coefiFicients be variable through time and 
estimated on the basis of relative price movements, is 
implemented through the following equations 
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TiUi2 V 
RilitlviPrloiRNpon|i 

Indntry 

Firm , • . 
Airicultunl itrvicei fdreify 
And fiiheriei 
Metal mining 

, Mioini iQd quarrying of nonmetaliic minerals 
Contract conitnicdon If , 
Food and kindred products 
ToInkco manufactures 
Texdlemin products 
Apparel and related product! - 
Paper and allied products 
Printing and publishing 
Chemicals and allied products 
Petroleum and relatedindustnes 
Rubber and miscellaneous 
plasiic products 
Leather and leather products 

(lumber and wood products 
Furniture and fixtures 
Stone, clay and glass 
Primary iron and steel 
Primary nonfeiTous metals ' 
Fabricated metal products 
Machinery except electrical 
Electrical machinery 
Nooaulo transportation 

equipment. ^ 
Motor vehicles and equipment ' 
Instniments 

m 



Kail transportation 
Local and highway 
transportation 



traospottation 
Water transportatic 
AirtnnspbitatioD 



Utilities 

Other services ^ 



OERJC 



I Concept 



ln(PMC^'5ll/POP03) 
ln(FMCMmP04) ' 
dln(PMCMmP04) 

^ln(PMMF58/POPOI2) 
lntPMFM58/P0PO13) 

41n(PMSM58/POP014) 
ln(PMFM58/POPOl5) 

Aln(PMSM58/POP016) 

Aln(PMSM58/POP018) 
^ln(Pl)^MS8/POPOI9) 

ln(PMSM58/PGPO20) 

ln(PMSM58/POP023) 
ln(PMFM58/POP024) 

ln(PMSM58/POP026) ' 
ln(PMSM5li/POP026) , 
ln(PMSMJ8/POP02^) > 
>ln(PMFMJ8/POP03O) 
lttfPMFM58/PGP03I) . 



ln(PMFMJ8/POP03235) 
lli(PMSIO/POP036) 



ln(PMSfO/PGP036) 
ln(PMSIO/PGP036) 

ln(PMSIO/PGP044) 



Lag (negative sign on coefficients has been omitted) 

U 2 3 4 . i 6 Sum 




0.0598\ 0.7114 1.4931 1.943^ 1,5992 

.1824 Y4:?2 l,439J 1.2082 U.7301 

0,6139 oV 0,3407 0.1216 

0.7S4r 1.2010 1.2708 1.8938 



0.7278 0.3J96 



0.3294 ' 



1.2574 1.0844 



0.6315 

0.62,40 
0.9101 

1.3456 
1.2103 
0.1697 
0.9579 
0.)294 



0.5538 0.2067 
1.2830 0.5788 



Aln(PMFM58/PGP038) » 1.2851 



0.9571 
0.4192, 



0.6825 
3.7401 

0.8590, 



^.i^^m • mi 



'0.5628 
5.8065 , 
6.6937 

2.0881 
4.1196 



.7660 0.8108 0.7024 0.4950 0.2428 3.5306 
0.1272 0.2279 0;2925 0.31i5J 0.2754 ,1748 1.4093 



1.8196 

0.607! 
3.5760 

0.6315 

1.3845 
0.910! 

3.2075 
1.2703 
0.1697 
0.9579 
0.7294 • 

im 

0.9571 
1.7185 



0.6825 
3,7401 

0.8590 
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1.9279 
1.3988 

0. 5106 

1. b633 
0.5013 



Tabl«3 « 
Output R«»poqt« 

Industry ■> \ ' q 

Farm 2.0485 
Agricultural services, forestry aad fisheries 3.2998 

Metal mining 

Mining and quah-ying of nonmetalUc 
minerals ■ 

Contract construction 

Food and kindred products. . 

Tobacco manufactures 
^ Textile mill products 
. Apparel and related products. 

Paper and allied products 

Printing and publishing 

Chemical and allied produces ^ 

Petroleum and related pco^cts 

Rubber an'd miscellanetnis plastic products 

Leather and leather products 

IkUmber and wood products 
Furniture and fixtures^ ' 
Stone, clay and glass products 
Wmary iron and steel ^ 
Primary, nonferrout metals 
Fabricated metal products 
Nonelectrical machinery 
Electrical machinery 
Nonauto transportation equipmibnt and 

ordnance 
Motor vehicles and equipment 
Instrument and related products 
MiscelUhedUs manufacturing 

Railroad transportatiSh 
Local and highway passenger 

transportation 
Motor freight and warehousing 

tnmsportation 
Water tnuisportation 
Air transportation . 

Telephone and telegraphN; 

Utilities 

Total services except transportation, 
communication and utilities , 



Lag 

I 2.3,4 

1.54QI 
0.2115 

0.0424 0.2651 0.4666 0.4454 



0.7102 
0.3376i^ 
0.4810 



0.1902 
0.6329 



0.5778 
0.0912 
1.0393 
0.1021 
1.0263 

0.0109 
0.1273 

0.2795 
0.3714 
0.6855 
0.4934 
0.2155 
0.2313 
0.4121 
0.5004 



0.3897 0.1344 

0.4863 0.8358 
0.4956 
0.4434 



0.^903 



1.3216 

0.6990 
0.3935 
0.4883 0.4093 

' 0.0314 



0.2917 



0.7562 

0.7314 
0.2991 



0.1807 0.4O85 
0.5641 



0.3697 0.4894 0.5003 0.3535 
1.1888 1.1503 r 



0.7337 0.6827 ) 



0.1278 0.2678 0.3484 0.2867 

0.3211 t).^l6t 0.6468 0.6480 

Q.7236 0.8059 

6.4466 0.3360 0.1503 

1.0554 1.1620 1.0574 

0.6937 0.6781 0.5237 
1.0359 



0.2697 



0.1257 

0.1 37$ 0.2675 0.3699 0.3935 



1.0252 0.8794 

0.3020 0.1553 0.0058 

0.5938 0.6472 0.4791 

•■■1 ' ' ■ ■ 



0.4541 




0.2873 



0.1687 0.4004 0.6237 0.7668 0.7583 0.5265 



Sum 

3.3885 
3.SII4 

1.2196 

1.9031 

2.9721 

1.9279 
1.3988 
, 1.6124 
2.2036 
2.5982 
1.9620 
1.5277 

1.0416 
2.7135 

1.8090 
1.3042 
5.1786 
2.8042 
1.2514 
0.9415 
0.7497 
1.2511 

1.3216 
0;6990 
0.3835 
1.0233 

1.4871 

0.7562 

2.9277 
^0.7621 

2.3094 
0.5641/ 

3.2445 



These are cost mmimizing conditions for aCES produc- 
tion process 



e^' 




<ERiC 



Yj " value added in secttorjf. 
Unear apprpstiinationsVto the cost-minimiting condi- 
riis are estinutted for each sector. Othier ty^proaches 



to input-output systeij|)s with variable coefficients have 
been carried out for Cobb-Douglas and translog^sys- 
^ terns. The tormcTjip^tar to be too restrictive and the 
latter to be very geoeraf (with unkni^wn param- 
eters); the CES ease appears to woiic well ui eonstruc- 
tioft and applications with the Wharton modeir j[| is well 
. "^ulapted jtb the study of substitution e£fecti|^^jntcma- 
tional trade because relative price changes a^ dtfl^ei^n- 
tials are the central issue in this analysis/ h ^ ^ ■ , 
The intennediate inputs tiMhe technblc^^ process 
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-0.0530 -0.1022 -O.IOOJ 
-0.3866 -rf:44l3 -0.2734 



Tabl»4. 

Inventory 8tooh RMporttt 

'industry 0 

Farm^ ; _ 
Asriculturil dervices, forestry snd 
flshcrief^ -0*204 

Metal mit/ins ^. — 
Mining and quarrying of nonmetallic 
minerals — * 

Contract construction — 

Food and kindred products 
Tobacco manufactures ^ 
Textile mill prbducts 
Apparel and related products ^ 
Paper and allied products 
Printing an(^ publishing 
Chemical and allied products 
Petroleum and related products 
Rubber and miscellaneous plastic 
r products 

Leather And leather products 

Lumber and wood products ' — 

Furniture and fixtures -0.3347 -0.4966 

Stone, clay and glass products -0.0725 -0.1433 

Prinnary iron and steel * -0.0117 -0.2311 

Primary, nonferrous metal , -0.7528 -1.0418 

Fabricated riietal products ' ' -0.1907 -0.2949 

Nonelectrical machinery ^ -0.4077 -0.6562 

Electrical machinery ) 

Nonauto transportatioti equipihent and ^ 

ordnance ' -0.7394 -0.9530 

Motor vehicles and equipment -0.3036 

Instrument and related products 0.3379 0.47M 

Miscellaneous manufacturing _ ^ 



2 3 

^ ■ 



) 



-0.7322 -0.7278 -0.3596 

-0.0061 -0.0899 -0.19 1 3 -0.2502 -0.2065 
-0.2680 -0.2118 

-0.9840 -0.8501 -0.2911 



-0.2601 -0.2052 -0.0476 



-0.5225 -0.4491> -0.3I3I -0.I5II 



-0.199a 
-0.5312 
-0.9947 
-0.3265 
-0.7595 



-0.2259 
-0.7850' 
-0.7392 
^0.2990 
-0.7315 



-0.2108 
-0.8657 
-0.4031 
-tO.2263 
-0.5863 



-0.1400 
-0.6463 
^0.1141 
-0.1231 
-0.3378 



6 Sum 



-0.2204 



-0.2555 
-1.1033 



-1;8196 
-0.7440 
-0.4797 
-2.1^52 

-0.5129 

-2.2672 
-0.9914 
-3.0710 
-4.0459 
-1.4595 
-3;4789 



-0.7968 -0.4271 -2.9163 
-0.4207 -0.4024 -0.3000 -0.1647 -0.0476 -1.6389 
0.4635 0.3477 0.1771 vl.8026 



arc thus modeled according to a CES producdon fpnc- 
tion specification. Value added can be obtained from 
gross output by subtracting intermediate inpU.t, and for 
'this part of the production process, this Wharton model 
uses a Cobb-DoUglas specification,, with ai^priate 
allowance for technical progress and short-run dynamic 
adaptation. ' 

The production function for gross output, therefore, 
consists of two additive parts — one covering inter- 
mediate inputs and one covering&ctor inputs. The total 
equation is / ^ 

Prodtjctiolis i%\ in.general/ aaaumed to be cfuried out 
E BJC ^'''^ ^ proccsa, which is t^e stun of a C^S 



3 



and Cobb-Douglas ftinction. These are purely simplify* 
ing empiridal assumptions, that are very convenient to 
estimate and apply. 

The model has been put through the usual validation 
tests. It has been Emulated in ane-period solutions from 
1960 through 197L Sample data fof intial conditions 
(lags) andexogenous variables are used for these simu- 
latipiisAlTui^statistics for complete nuxlcl performance, 
measured as mean absoliite percentage error (MAPE) 
are given in separate tables by model composition. « 
Table 7 gives KfAPE statistica for miyor aggregates. 
These are all under 3 percent and often under 1 or 2 per- 
cent. The corresponding statistics for imports by indus- 
trial sector are given in Table 8. These highly disaggre- 
gated import flows are not as closely estimated as the 
main agfl^regates. Although total imports are estimated * 
with an error of about 2 percent, most of the sector 
imports have MAPE statistics between 2 and 4 percent. 
Some are be(ween 5 and 9 percent. 
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, Error statistics for sector output and labor require- 
ments ar^ven in Tables 9 and 10. Most of the indi* 
vidua! output errors are under 4 percent or even 3 
J^rcentt and the employment/man hours statistics are 
equally smally Generally ^peaking, the sfparate error 
statistics for imports are a bit larger, but this study is 
trying to break new ground in the detailed treatment of 
imports, and it is not surprising, therefore, that the 
*initia] attempt contain* more error than is likely to be 
the cask with repeated application of the methods set 
out here. 

The central aim of the sttidy is to analyze the impact 
of changes in imports on the economy as a whole, and 



on output/employment variable^ by sector. To do this, 
once the model hi^s been constructed, we have^ estab- 
lish a baseline or control simulation for a period of 
investigation (197S-IP) and comparative simulations in 
whigh specified changes are introduced in the trade 
sectors. 

The control solution is {initialized ^rom December 
1974, and extrapolated for the solution period 1975 -80. 
The economy was in recession at the initialization 
period. The control solution projected a slow recdVery 
of tH^ economy, reaching aq unemployment rate of 5 
percent by 1980. The main assumptions for the control 
solution concerned input values for goverjjment pur- 



\ 



Tabia 5 
Qloaaaiy 



* 

^ 


ImpoAs 


Domestic 


Shipment 
Excluding Own , 


Output 


Sector t 
Price i 


Industry 

\ ■ ■ 


lYoduction 


Consumption 


Originating 


AftHculture fnre^trv And fivh^nev 


TMCH 


; 






• 


Farm 


TM02 


DP2 




0Pu2 




Agricultural services, forestry i^d fisheries 


TM03 


DP3 


CI 

S3 


GP03 


PGP03 


Mining 


TM04 








PGP04 


Metal mining 


TM05 


DP5 


S5 


0P05 




'Coal mim*ng 


TM06 


DP6 


S6 


GP06 




Chide petroleum and natural gas 


TM07 


DP? 


S? 


GPO? 




>Iitiing and quarrying of nonmetdlic minerals 


TM08 


.DP8 


S8 - 


GP08 




Contract construction 


TM69' 


DP9 


' S9 ■ , ■ 


GP09 


■ * . K 
• t 


Nondurable manufacturing 


TMOII 










Food and kindred products * 


TM012 


DPIi 


. SI2 


GP0I2 


P0P012 


' Tobacco manufactures 
Textile mill products ^ 


TM013 


-I3IPI3 


' SI3 


GP013 


P0P013 


TMQH 


DPI4 
DPI 5 f 


$14' 


GPO 14 


. POPOl/ 


Apparel and related products 


TM015 


SI3 


GP015 


PGPOli 


Paper knd allied products 
Printing and publishing < 


TM016 


DP16 


. SI6 


GP0I6 


pcJpoieg?: 


TMbl7 


DPI? 


• SI? , 


GPOl? 




Chemical and anted products 


TM018 


DPI 8 


S18 


GPO 18 


PGP018S 


Petroleum and related industi^jes 


TM019 


\ DPl9 


SI9 


GP019 


PGP0I9 


Rubt)er and miscellaneous plastic products 


TM020 




S20 


' GPO20 


PGPO20 


Leather and leather products 


TM021 


tiP21 


S21 


GP02I 




Durable maufacturing ^ ^ \ 


TM022 










Lumber and wood products, except furniture 


TM023 


DP2^ 9 


S23 


GP023 


PGP023 


Ftimtture and fixtures 


TM024 


DP24 


824 


GP024 


PGPb24 


, Stone, clay and glass products 


Tj|^025 


DP25 


S25 


GP025 




• Primary mejals 








PGP026 


Primary iron and steel 


TM027 


DP27 


S2? 


GP027 




Primary nonferrous^ metals 


TM028 


DP28 


S28 


GP028 




Fabricated metal products 


TM029 


DP29 


529 


GP029 


PGP029 


Nonelectrical machinery 


TMO30 


DP30 


S30 


0P030 


PGPO30 


Electrical machinery A 


TM031 


DP31 


S31 


GP031 


PGP031 


Nonauto transportation equipment and ordnanoe 


TM032 


DP32 


S32 


GP032 




Motor vehicles and equipment 


TM033 


.DP33 


S33 


GP033 


PGP033 


Instruments and related products 


TM034 , 


DP34 


S34 


GP034 




Miscellaneous durable inanufacturing 


TM035 


DP35 


S35 


GP035 





Nonauto transportation equipment and ordnance 
O plus ntiscetbneous durable manufacturing 

ERJC_ , 



PGP03235 
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T«bl« 8 (continued) 





* 


Domestic 


II in 1 1 viii 

Excluding Own 


Output 


iQdustry 


• Imports 


Production 


Coniumpti(xAr ^ 


Origin^Ung 


TotAl transDortfttion services 


TM036 






t 


Riil tninspdrtation services 


TM037 


DP37 


S37 


0PO37 


Local «nd highway passenger transportation 










services 


TM038 


DP38 


S38 


OP038 


hlotof freight and warehousing transportation 






t 




services 


TM03y 


DP3y 


S39 


□rU3y ^* 


Water transoortation services 


TMO40 


DP40 


S40 


^GP04I / 


Air transportation '^cfrvices 


TM04I 


DP4t 


$41 


Pipeline transportation services 


TM042 


DP42 


S42 


0PO42 


Other transportation services 


TM043 


DP43 


S43 . 


GP043 


Total Communication 


1 MU44 








Telephone and telegraph 


TM045 


DP45 


S4S 


OP045 


Radio and television 


TM046 


DP46 


S46 


GP046 


Electric, gas and ilRnitary services 


TM047 


■ DP47 


S47 


GP047 


ioia> servKes, excepi iransponaiion, 










cofnmunicaiions ano utilities 


1 MiJo 








Wholesale trade 


TM049 


DP49 


S49 


GP049 


Retail trade 1 


TMO50 


DP50 


SSO 


GPO50 


Banking ^ 
Credit agenaeSf holdhig and inveslment 


TM052 


DP52 


SS2 


GP052 










company 


,TM053 


J)P53 


S53 


GP053 


Security and commoiity brokers 


TM054 


DP54 . 


S54 


GP054 


Insurance carriers 


TM055 


DP55 


S55 


GP055 


Insurance agents, brokers and services 


TM056 


DP56 i 


S56 


GP056 


Real estate and combination offices 


TM057 


DP57 


S57 


GP057 


. Hotels and lodging places ^ 


TM059 


PP59 


* S59 


GP059 


Personal and nuscellaneous repair services 


TMO80 


.DP80 


S80 ✓ 


GPO80, 


' Miscellaneous business services 


TM06] 


DP6] 


S6] 


'GP06I 


Auto repair, auto services and garages 


TM062 


DP62 


S62 


GP062 


Motion pictures 


TM064 


DP64 


S64 


GP064 


Amusement and recreation, except motion 










pictures 


TM065 


DP6S 


$63 


GP065 


Medical and other health services 


TM666 


DP66 


S66 


GP0«6 


Legal and miscellaneous professipnal services 


TM081 


DPS I 


881 


GP081 


Educational services 


TM068 


DP68 


S68 


GP068 


Nonprofit membership organization^ 


TM069 


DP69 


S69 


GP069 


Govetnmpnt industry > 


TM082 


DP82 


S82 


GP082 


< Government, federal enterprises 


TM075 


DP75 


. S75 


GP075 


Goven^ment, itate and local enterprises 


TM078 


DP78 


S78 


OP078 


Rest of the worid )/ \ 


TM079 


DP79 


S79 


GP079 


Private hous^tolds 


TMOtl 


DP7I 


<9 S7I 


GP071 



Sector 
Price 

P036 



POP044 



chases, some particular prices, govemmeot enaploy- 
ment, monetary policy, fiscal policy, and world trade. 

Modest increments in real nondefense spending and 
very small increments in real defense spending were 
assumed. Higher than average inflation accounted for 
more sub^ffmtial current dollar increments in both 
types of spdidin^. State and Ideal spending was pro^ 
jected to risrmSre rapidly in real terms and also as- 
sumed reUtively high price rises. Agricultural prices 
^O** made to move up sharply during 1975-76, to 
^[^(]] [ie in 1977, and to rise bj^^ibout 5 percent annually , 



aft^r that point. Defense manpower was leveled off at 
two million. SmaU growth w<s projected for federal 
civilian jobs and one million were added for state and 
local jobs over the whole simulation period. 

Credit policy was assumed to be easy in 1976 Md ^y^ 
another step in 1977. It was not changied markedlyafter 
that date. Import prices were variously setpn growth 
paths of 4i to 6 percent and world ^rade volume at S to 6 
percent^ followed by 7.5 percent after 1977. Statutory 
changes in social security payments were introduced, 
but tax cuts during 1975-76 were not assumed (con- 
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Tabl«6 

Othtr VarlabiM ' 

CMIBQ Dummy, percentage change in meat im- 
port «4iu9ted base quota for those years 
that the quota was in. effect 

DCUilA Dummy, 1.0 for years^uba stopped ex- 
porting cigars to the United States 

DCUSTK Dummy, for strikes in the domestic cop- 
per industry * y 

DD Dummy. 1.0 for 1965 -67; 0 elsewhere for 

U.S. government disposals of copper 

DX Dummy, 1.0 for 1939-64; bel!fewhere for 

special conditions in domestic prinnary re- 
' ) ^ flned copper production / 

IM Imports, total goods and services V 

PMCFS8 Unit value indek for the imports of drude 
foods. 1958 - 100.0 

PMM F58 Unit value index for the imports of manu- 
factured foods. 1958 - 100.0 

PMCM58 Unit value index for the imports of non- 
food crude materials, 1958 « 100.0 ' 

PMSM58 Unit value index for the imports of semi- 
manufactures, 1958 ^ 100.0 

>MFM58 Unit value index for the imports of fin- 
ished manufactures. 1958 - 100.0 

PMSIO Unit value index for the imports of ser-^ 
^ vices, derived fh>m input/output table to 

preserve the NIA cu&ent dollar identity, 
' 195$ - 100.0 

SFAI Farm' inventory stock 

SMI Manufactures inventory stt^bk 

TIIjlE Trend, 52.0 for 1952 

TM07RD Percentage ratio of imports to domestic 
; production for crude petroleum and nat- 

• ural gas - ■ # 
TMp^ Percentage ratio of imports of producing 
sKtor. i to TMOS. 



T~~^ — ■ — '— 

trar^r to what actually hapfiened). A tax cut of $10 billion 
was ip^rofl^iUMMd fo 1977. The invirstinent tax credit 
nte lyas set.£t 8 peix:4nt d 

Th^resulting control solution shows ^ steady return 
to full employment along a jpath that is less pessimistic 
than 0MB outlook presented in the Budget of the 
jUnited States Government. 1976 (p. 41). As the 
economy approaches full employnient in Ms solution, 
the fedeiyi deficit falls and the inflation rate comes 
db^. A sumn^aiy tabulation of the main aggregates in 
the control sdution is giveii in table 11. 
In terms of todieiy^s economy and what is being 
* O ^ fo&itjn contemporary policy, this appears to 
ERJC^ccn apperceptive extra^lation. It serves as a 



realistic baseline case against whlcb^^t^ judge vMbus 
trade alternatives. It must be remembered, however, 
that Table 1 1 is presented in 1958 prices. These formed 
the base system of U.S. accounts prior to January I9T6, 
and were the data available at the time the present study 
was made. The version of the Wharton model usedhere 
has since been retired and replaced by one thait is esti- 
mhted from the m^, revised data.. 

The first altemauVe simulation is for an across-the- 
board increase in import prices by 10 percent above the 



M«an Absolute P«rc«nlag« Er)or (MAPE) 



Miyor Aggregates 



Indicator 

Gross national product 
(current $) 
(58$) 

Personal consumption expendi- 
ture (current $) 
(58 $) 

Fixed investment (current $) 



ONP* 

ONP 

PCE' 
PCE 

FP 
FI^ 

NRI 

IM» 
INT 



GPOl 

GP03 
GP04 
^P09 
GP022 
1 



Nonresidential investment 

Imports (current $) 
(58 $) 

Output V 
Agripulture, forestry and 

fisheries 
Agricultural services, 

forestry and fisheries 
Mining 

Contract construction 

. Ddrable manufacturing 
Nondurable manufacturing GPOl 
Transport^on services GP036 
Communicatior\s GP044 
Utilities GP047 
Commercial and others GPORES 

Money supply MSPL 

Personal income Pi 
Disposal personal income ' ' DPI ^ 

Employee comp^^nsatioii; all 
industries EMCOT 

Wage rate, total WT 

Deflator # 
Gross national product GNPD 
Personal consumption 

expenditure PGED 
Fixed investment FID 

Sector price, 
Aanufkcturing PGPO 10 

burable nvinufacturing PGP022 



hlondurablemimufacturing POPOll 



(MAPE) 

.96 

.76 

.88 
.74 

2.07 
2.15 

2.29 

2.07 
.2.05 



2.35 

1.10 
2.32 
2.98 
2.86 
1.31 
1.67 

!:lf 

.65 

U21 

.96 
.90 

1.23 

■«> 

.34 

.32 
.78 

.39 

.61V 

.21 
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T«bM 8 

M«an 4b9olut« P*ro«ntao« Error (MAPI) 



^ Jk Impoit. 
Induttry ^ 

Agriculture, forestry and 
fisheries ' TMOl 
Farm " " ^ TM02 
Aflricultural services, 
forestry and fisheries TM03 

Mining - TM04 

Metal mining TMOS 
Crude petroleum and 

natural gas TM07 
Mining and quarrying of 

nonmetallic minerals TM08 

Contract cdnstruction ■ TM09 
Manufacturing TMOlO 
Nondurable manufacturing TMOll 
Fooil;and kindfefi prbducts TMOl 2 
Tobaccb i^rianiifabtures TMO 13^ 

iextile mill products TM014 
pparel and related productn*M6l5 
Paper and allied products TMOlfi 
^Printing and publishing TMOl 7 
Chemical and allied productsTMO 18 
Petroleum and related 
industries TM019 
^ Rubber and mfscellaneous 

plast(c.products ! TM026 
Leather and leather |^i'oductsTM02 1 

Durable roimufactiiring TM022 
Lumber and wood pfoducts, 

except fUmiture * ^ TM023 
Furniture and fixturef^ TM024 
Stone, clay and glass ^ 

producu TM025 2.71 



5.45 
4.32 

« 8.70" 
2.68 
4.81 

2.18 

4.08 
£.22 
2.27 

3:i8 

5.76 
8.42 
3.62 
1.46 
2;27 
2.58 
2.89 

3.56 

3.06 
3.42 

1.76 ' 

2.45 
3.80 



iiY^rt'k 
induitry ' 

Primary ironi^ and tteel TM627 
. Primary nonferrous -metals . TM028 
.FAbricated metal -prcKfUcts TM029 
Nonelectrical machinery TMO30 
' Electrical machinery TMO^l 
Nonauto trantp^rutioA $ 

equipment and ordnance .TM032 
Motor vehiclev and 

equipment \ TM033 
Inatruments and\elated 
prpducts y , TM034 

' Miscellaneous durable 

manufacturing ' TM035 

Total transportation services TM036 

Rail trarisportation services TM037 

Local and highway 
passenger transportation ^ 
services 'TM638 

Motor freight and ware- 
housing transportation 
services TM039 
■ Water transportation ^ , 

services ' TMV40 

Air transportation services TM041 

Total, communications TM044 
Telephone and telegraph TMC)45 

Electric, gas and sanitary 

seiFvices ' ■ .n'M047 

r . - * 

Total services, except 

transporfatioh, com'hiunica- 

tions and utilities 



(MAPE) 

3.76 
3.48 
2.61 
3.15 
2.42 

3.77 

3.71 

1.94 ■ 

2.70 
3.39 
3.12 

4.14 



2.29 

4.52 
3.05" 



J .61 * ' 
.61 



TMOS 



3.50 
2.06 



1 



control solution path. The initial impact of the higher 
^(^N^ji^port pr^s is a reduction of imi)orts, by hearly $2.0 
billion. This decline gradually gets larger and reaches a 
figure of $3.35 biOion by 19S0,according to the nriiltiplier 
simulation. The nuyor impact occurs within Ibe man- 
ufocturing sector. Of the initial impact, $t,81 billion is 
traceable directly to manufacturing imports, split fairly 
eveqly between durable 'and nondurable lines, out the 
gradual decline in manufacturing imports is much less' 
than for imports as a whole. By 1980« the cutback in 
manu&cturipg imports is only $2t28 billion compared 
with estimate of $3.35 billion for total imports. JThe 
tmp^t declines over time in nondurable manufactur- 
ing, but increases in durables. 

As; fcM* the i^iflationary consequences of increasing 
y ort prices, it would appear that there is a^^initial 




decline in the GNP deflator. This is because imporu 
entiu- the GNP calculation explicitly with a negative 
sign {in computing n^r exports). After four years, how- 
ever, the inflationaryHrorces show through, even in the 
GNP deflator, and the overall price index is greater in 
tike changed sohition than in the control solution. The 
defli^or of consumer expenditures is less amb^ods; it 
shows an inflationary impact effect of 0.53 index points 
at the beginning and gradually rises to an impact effect 
of 4.58 index points. 

The higher import prices, followed by reduced iA- ^ 
ports, tends to create additional domestic jobs. In the 
first year, there are an estimated 38,000 new jobs 
created, 29,000 of those in manufacturing. After a few 
years, . however, the price increases brought about by 
the higher import costs lower atf^negate activity i^d 
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TaMa • \ 

Maan Abaoluta Paroantaga Error (MAM) 



Output 

Induitry 

Farm ^ 

Africultural services, forestry ei 
fisheries 

Meul mining 

Mining end qiinrrying of non- 
• Inetellic ifiinerels 

^ntract connection 

^ Nondurmbie manuhcturing 

Food end kindreVproducts 
Tobacco manufactures 
. Textile mill products 
Apparel and related products 
Paper and allied products 
Printinajuid publishing 
Chemical and allied producu 
Petroleum and related industries 
Rubber and miscellaneous 

plastic products 
Leather and leather producu 

Durable manufacturing 
Lumber and wood products, 

except fbmiture 
Furniture and fixtures 
Stone» clay and glass products 
Mmary iron and steel 
Primary nonferrous metals 
Fabricated metal producu 
Nonelecttical machinery 
Electrical machinery w 
Nottipto transportation equip- 
ment and ordnance 
Motor veMcIee and equipment 
InstnimeoU and retated producu 
Miscellaneous durable 
maoufSKturing 

Total transporution services 
Rail transportation servtceii 
Local and highway passenger 

tfansposation services 
Motor flre^t and warehousing 

trafeisportation/services 



S2 



(MAPB) 
1.40 



S3 


2 21 


ss 


3.56 


S8 


2.23 


S9 


.2.69 


SI2 


1.61 


SI3 


2.40 


SI4 t 


1 77 


SI5 ' 


1.67 


S16 


1.68 


S17. 


1.92 


SIS 


1 99 


1 SI9 


1.69 


S20 


3.06 


S21 


3.96 


S23 


1.12 


S24 


3.39 


S25 


1.88 


Sil 


3.84 


S28 ' 


. 2.33. 


S29 


3.63 


S30 


3.32 


*S3I 


2.85 


S32 


2.18 


S33 


5.99 


1 S34 


3.66 


833 


1.94 


S37 


2.29 


S38 


3.04 


S39 


1.47 



Output . . ^ 

Industry '* 

Water transportation services S40 

Ajr transpoitation services S4I 

Telephone and telegraph S4S 

Electric, gas and sanitary 
services S47 

Total services, except transpor- 
Ution, communications and 



(MAPB) 
1.99 

1.75 

1.90 



utilities 


SS 




Wholesale trade 


S49 


1.32 


Retail tcade 


SSO 


1.40 


Banking 


SS2 


3.37 


Credit agencies, holding and 






investment company 


S53 


91.67 


Security and commodity brokers 


S54 


6.85 


Insurance carriers 


S55 


2.36 


Insurance agents, brokers and 






services ^ 


S56 


2.^0 

1 


Real esUte'and combination 




offices 


S57 


1.19 


Hotels and lodging places 


S59 


3.17 


Personal and miscellaneous 




repair services 


SM 


1.70 


Miscellaneous business services 


S61 


1.10 


Auto repair, auto services and 






garagei N 

Motioq pictkfes 


S62 


1.92 


S64 


2.51 


Amusement and recreation. 






except motion pictures 


S65 


2.03 


Medical, and other health services S66 


1.75 


Legal and miscellaneous repair 






services 


S81 


1.89 


Educational services 


S68 


1.41 


Nonprofit men!benhip organ* ' 






izatic^ns 


S69 


1.03 


Government industry 


S82 


1.73 


Government, federal enterprises 


S75 


6.7 1-; 


Government, sute and local 






enterprises 


S78 


1.59 


Rest 4>f world 
Priy^ethouseholds 


S79 


16.70 


371 


8.98 



r 



conacquently/job opportunitiee. The moral is, thus, 
quite dear. Short*nui gains are not sustainable. The 
higher import prices 1^ to more inflation which, in 
turn, depresses spending together with overaU activity 
and ultimately results in fewer job opportunities. 
The secMd set of ^alternative simuli^ns increases 
in each of thirty-si^t in^ort demand categoric 
£pj^(^ 1 Mllioii. These aie one-at-a-4ime changes; i.e. one 
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category of ia4)orts is increased while others are un- 
changed. There is a regular pattern to most of these 
induslry-inq>ort simulations, niimely that the industry 
whose imports are being increased has the migor and 
most easily discernible decrease in employment. It also 
happens in most cases that the model tends to have a 
miuor part of the adjustment taken up by movements (in 
the same direction as in the industry direc^y affected) in 
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MMn AbMluta ParQantao* Irrotr (MAM) 










Bmploymtnt 
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the coamidrctal sector. This niay or may not be a plaus- 

, iMe result. 

* ^me examples show the relative magnitudes of ef- 
fecta. If fiffm imports are ihcreased by $1 billion, there 
wouki be, aocoidiog to the model, about 30.000 fewer 
jobs incfiutmng mitiaDy . In the economy as a whole, the 
Job loss would be about 43,000. After seven years, we 
estimate that the fSarm loss would be 77,000 jobs, and 
total employment would fidl by 109,000. 
Consider the automoNle im^stry* If nxHor vehicle 

' impc^ are raised by $1 billion, the model estimates 
^tr^ 9,0d0 jobs would be lost m the aoiombbile^sector 

E RXC I'^M^ tiO,000 in the economy as a wbolt. The 



ratio of these two figures is somewhat more than six to 
one.' After seven years, the estimate is that 17,000 jobs 
would be lost in the motor vehicle sector against 94,000 
in the ecdnotny at large. The ratio falls to about five to 
one. 

- Industries that are closely tied to motor vehicle pro- 
duction also suffer parallel job losses. Primary metals 
and fabricated metals are two cases in point. Their 
combined job loss exceeds that of motor vehicles. This 
is indicative of part of the multiplier effect. Such an 
. effect is indicative of the great economic importance of 
the motor vehicle industry for the United States. 
In a thirdset of mmuhoions, themtio ofc^de oil 
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initial impact i% ftmull, hut by the iiiKth year, impiirtu are 
reduced by St. 7 MlhcHi. Activity i% itimulttted in dome*' 
tic oil/aa« priKJuctiun and there ore increancs in renl 
GNP by S2.76 billion abiive the control iiolution value. 
l|iipon» are iri^uced in oth^r lectunt. iind, as a result* 
toUl import* decline by only $L2 billion. Thi» brina» 

[ out an intereMing point. Increa»ed domestic uctivity 
associated with strict import-domestic production 
ratios has secondary efTecti that induce imports 
elsewhere, thus reducing any initial gains. 

The import price increase across the boar^ was intro- 
duced without any direct change in export conditions. If 
the change occurred as a result of dollar ^Valuation, 
there would be a quantity response on the kide o( c\' 
ports. The long-run elasticity of imports was increased 
from 0.36 to 0.664 (by malckig services price sensitive) 
together with the introdu^on of an elasticity for ex- 
ports at 0.^ Without Ihe ac|justmcnt to exports, the 
increase in impoft prices now gives rise to 1 1 7,000 more 
jobs in mjlhufacturing*^ but these are ofhet by losses in 
the serVi^ sector. Raal ONP^oes not change. Burif we 
include the 0.5 elasticity for exports, there is an overall 
increase of 507.000 Jobs. The trade balance improves by. 

44.2 billion. Personal income and the federal budget 
balance improve. These are elasticityr-optimtst results 
in contrast with elasticUy-pessimist results for ttie case 
in which' export elastachy is se|f<^zero. 

Finally, there is a duty re^JiMtion scenario — a cut of 
50 percent in tariffs. Jbefe is afKMTmediate and sus- 
tained increase jn net exports. Consumer prices are- 
shaved, together with slight increases in GNP and 
employnient. The net gain totals 75.000 jobs by 1980. If 
duty reduction and devaluation are combined, 581 .000 

. jobs are crAted by 1980. with somewhat fewer than 
under the pure devaluation case in manufacturing but 
with many more in commercial employment. Duty re- 
ductipn appears to have a relatively strong effect in the 
commercial sector and devaluation on manufacturing 
(especially in durables). 
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l^wrence Klein's succinct paper is a summary of a * 
536-page volume by Ross l^ston and YuenrYun * 
O'Brien, Trade Impact StudieM Using the Wharton y 
Annual and Irldusttry ForecastiHff Model. T^iis treatise. 
to which all page numbers in this comment refer, pro/ 
vtdei a valuable overview of the Wharton annual model' 
plus special chapters on the sixty-industry input*ou{put 
block of the model . on the production functions, on the 
import equations, as well as on theiiiniiiilations of the 
lefTects of changes in foreign trade. This^ work repre- 
sents a very substantial achievement in the integration 
Kk input-oMtput industrial detaH into a macromodel. My 
comments, howf^ver. in keeping with the interests of 
this oonfefence. will be limited to the parts dealing with 
international trade. Unfortunately, this part of the 
model appears to be its weakest link* and I find myself 
pointing out the wealc points of a model which has ipany 
strong points which it would be more pleasant to em- 
phasize. These weak points can be readily remedied, 
and I am sure they will be. The^principal and most 
paradoxic result of the trade impact studies will then. I 
suspect, vanish. 

That striking and paradoxical result comes from the 
simulation of an increase of all import prices by 10 
peicent. Relative prices for exports are unchanged. In 
efTebt. we are looking at the impact of a 10 percent 
across-the-board duty. One would expect such a mea- 
sure to have a short-run stimulative effect on the 
economy, but after a few years the employment level 
^should i^tum to what it would have been without the 
stimulus, and real GNP should be smaller. The equilib- 
rium level of employment should certiunly not depend 
on the terms of trade, but the level of real GNP should. 

In the model, the initial stimulus proves rather weak; 
only 38.000 jobs are created in the first year. In the - 
second year. 6,000 of these are lost ; in the third, another 
50,000are lost; in the fourth, another 99.000; in the fifth, 
126.000; in the sixth, 95.000, in the seventh i32fiO0. for 
a total loss of 459*000 relative to the control solution. 
Real GNP is off 8.4 billion 1958 dollars. The economy 
has beeh put into an accelerating tailspin by 4hili 
''stimulus." Contrary to expectations, changes m' 



Trade Impaiet Studies Using the Wh^jMfn Annual and Industry Forecasting Model 



307 



; ~ terms of tra^ 

of employment. ' ' 

If this result is correct; if it describes what would 
happen in response lb an across-the-board duty, then it 
is certainly a potent argutnent against protection. But is 
-it correct? What causes^ thi& accelerating recession? 

Preston sees the cause in inflation.>He states:^^^ the 
initial ye^ of impact, increasing import prices ,by teii 
percent has the efTect of reducing prices ;by approxi- 
mately one inderx number point. . . . This result is di- 
; rectly related to the fact that import prices enter the 
:'. grpss national product identity with a negative weight. ^ 
If import prices are increased, , .m the increase has a 
tendency to reduce domestic price levels, other things 
being equal. The long run impact . . * , however, ap- 
pears fo be inflationary. The inflationary tendencies of 
increased import prices eventually depress the r^al de- 
mand categories of the disturbed solution below our 
control solution.'' (p. 405) 

This is a revealing, though- contestable passage. In 
the first place, import prices should enter the GNP 
deflator with a zerd* not a negative weight. An increase 
in the price of an imported cas^creases personal con- 
sumption expenditures in current dollars and then this 
increase is canceled out of GNP by the increase in 
import prices. Similarfy, an increase in the price of 
imported crude oil .should increase the price of refined 
_ products and, gradually; of everything made with them. 
^ All these price rises increase the current dollar value of 
consumption and investment, but the increase is again 
canceled out of GNP by the increase in the^current 
dollar value of imports; Apparently, only the second, 
the canceling-out part of this process is modeled at 
present. That is surely just a technical defect that can be 
remedied. But untiMt Is fixed, the analysis bf the in- 
flationary effects of increasing import prices is mislead- 
ing. * 

In the second place, I cannot agree that i^ is the . 
"inflationary tendencies" which in the present model 
**eventually depress the real demand categories . " Jhe 
wage rate and the consumption deflator rise pari passu, 
(p. 416), Something else must be holding down demand. 
Also, tf the stimulus of the duty set off the rise in 
pri^.why does not the slack demand halt the infla-^ 
tion^What then does cause this recession? I have been' 
' ^ unable to put my finger on the cause, but my search has 
turned up sortfe features of the model that make me 
hesitate to accept the result^Let me share what I found. 
One clu^ to the^use of the recession may lie in the 
' fact that it is ver\^oncentrated«in a few sectors, which 
are, morfeover^^Wf^lhe ones Usually affected by busj- 
' : ness cycles. Such cyclically sensitive sectors as motor 
^ehicles» electrical machinery, and prinjary metals are 
gj^i^ showing increased or unchanged employment 



" Tev^iraffeF se^^^^ 
ment is also still above the control level, as is that in 
mining, chemicals, rubber, and petroleum refining. 
>yhere then is the recession? Of the 459,000 jobs lost 

, relative, to the control solution, fully 409 are in the 
^'commercial" sector, which covers trade, finance, and 
services. Another 1 1 ,000 come in stone, clay, and glass; 
another 15,000 in apparel, and 14,000 in printing and , 
publishing. Such a recession is clearly unusual and 
prompts a ojos^ look at the mechanism causing it. 
In the modeTTthat mechanism begins with the import 

^ equations. Those equations are of the following form: 



In (PM/PGPO\^i 
W; < or 

A In (PM/PGPO)f_i 
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TM is total imports of the products of the sector; DP is 
their domestic production; PM is their import price; 
PGPO is the price of the corresponding domestic prod- 
uct; 5, ;'sales" is DP + TM less the sales on the di- 
agonal of the input-output matrix; and SM is the inven- 
tory of the product; the w,, q,s, and r are distributed lag 
weights. 

' The long-run price elasticities are the sum of the ws 
when they apply to the logarithms of relative price. In 
seven cases, however, they, apply to the first differ- 
ences of these logarithms, so the Idlig-run elasticity is 
"^ero. Bearing that fact in mind, we find the following 
long-run elasticities: metal mining, 5.8rsteel, 3.2; non- 
ferrous metals, 1.3; n6nelectrical machinery, LO; elec- 
trical machinery, 0.7; fabricated metal products, 0.2; 
automobiles, 0.0; oth^ transportation equipment, 0.0; 
instruments, 0.0. These results run directly counter to 
those of other researchers who found tke highest elas- 
ticities for the finished goods and the lowest for the raw 
materials. A number of other zero long-run elasticities 
are found, such as those for food, textiles, paper, chem- 
icals, and petroleum refining. Together with au- 
tomobiles, these sectors accounted for half of the initial 
drop in imports. Naturally, the effect fades out after a 
few years. Since changes in terms of trade should have a 
permanent effect on the ratio of imports to domestic 
production, that permanence should be insisted upon 
by the form of the function. ' 
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— 43ie>opposite problem arises with lhe^uiiLofLthe..g.s,... 
the weights on the logarithms of the levels of output. All 
but two products have positive sums of ^ s, which imply 
that an increase in sales permanently increases the ratio 
of imports to domestic production- Generally , large 
economies have smaller iiiiport/prpduction ratios than 
do small economies, so one wodi^l'cxpect that the sum 
of the^s shpijldbe slightly negative. NoneJau-e negative; 
twenty-five out of thirty-five are over 1.0; eleven are 
over 2.0; and four, including those for commercial and 
stone, clay, and glass, are over 3.0. Such a high elastic- 
ity implies that enough growth in '•sales" will eventu- 
ally wipe out the domestic industry. If, for example, the 
elasticity is 3 and imports are initially 20 percent of 
dpmestic production, a doubling of sales*' will push up 
imports so much that domestic production is reduced 4 
percent. A second doubling will reduce it to only 31 
percent of its initial value. There is, moreover, a strong 
correspondence between the sectors with high sales 
elasticities arid those with large employment loss in the 
impact study. PerhapsJ^ese equations have attributed 
to ''sales'* effects that should be attributed tpreduction 
in trade barriers, to improving quality of pft>ducts man- 
ufactured abroad, or price differentials not picked up by 
the rather crude price series. Clearly such eqjuatipns are 

^unacceptable for long-term forecasting and even in 
medium-term impact studies they may produce spuri.- 
ous bffects. ^ • 
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Jhej first differ enc e of the logarithm^of sales appears 

in only eleven of the thirty-five equations, and in ail biit 
two of these the v^eights are all negative. That again 
runs contrary to expectations that a domestic boom 
would produce a. temporary increase in the ratio •of 
imports to domestic production. Are these negative 
terms perhaps used by the least-squares fitting process 
to offset the short-term effects of the spuripus coeffi- 
cients on the level of sales? 

Finally, I must confess that I find the reported results 
for the* commercial sector arithmetically inconsistent 
with the importequation given for the sector. In the first 
year, output of this sectort/ecreased $-30 billion (p. 4 15) 
while imports wcreased $.10 billion (p. 412), so "salcV 
must have i/ecreased $<20 billion. According to the im- 
port equations for this sector (p. 90), imports inthe first 
period could differ from the cptitrol splutipn only by the 
effects of sales and output and they are an increasing 
faction of both. How then can imports gp up whjle 
both output and sales go down? If it were my model, I 
would strongly suspect an error in the program. Is there 
some peculiarity in the treatment of trade margins op 
imports? 

Let me conclude by repeating that, tht)ugh I ani 
doubtful about the results of this foreign trade analysis, 
I greatly admire Preston's achievement in constructing 
a model sa thoroughly integrated. 1 hopc.thatTOy com- 
ments can be helpful to the model's masters in the 
continuing task of refining and improving it. 
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ClQpper Almon finds the results qf the 10 percent 
(acrois^s-the-bo^d) increase in iniport prices to be coun- 
terintuitive» bijt^I will stick by the Wharton model re- 
sults ifor this case and argue that the depressing effect of 
extenial piice rises is quite rustic, as well as being 
very signifidant. 

He $ays» /'On^ would expect such a measure to have 
a short-4ikn stimulative effect on the economy, but after 
afew years, the employment lev6l should return to what 
it would have been without the stimulus, and re^M GNP. 
.should be sm^er/' ^ . ; 

With regard to the ultimate hipvements, we are in - 
agreembnt, aftec experimentaition, Ihat real GNP 
should be smaQer as a result of th^ external price 
increase. I do not, however^ find ieason^to believe that 
the employment level should return t^^ it would 
have been in the absence of employment-creating 
policies.^ ' ' 

the Wharton niodel used for this study and other 
Wharton Econometric Forecasting Associates models 
have the pro))erty that if the economy undergoes exter- 
nal price disturbance, there will be a deflationary reac- 



— 4ion-in-the3; ^ ted States. I f-pri€es-are-«used-lfwii — ^ 
outside the economy, we should look for^an inverse 
correlation between production or employment and 
price change. Iq the case of domestically imposed ex- 
pansion, we should find a positive correlation between 
production or employment |^d the price change. These 
are, to some extent, the expected results under normal 
cirqymstances. , ♦ 

An externally imposed price increase (the case of 
tariffs) causey price indexes for final purchases to rise. 
The normal reaction is for physi^^ demand to contract, 
the degree depending on the varioj^s price elasticities of 
demafid. Falling real demand manifesto itself in the 
deiflator's risingfiaster than the value of nominal-output; 
so the deflated (or real) value declines. On a large scale, 
this is what has happened in the U.S , econoniy <junng 
lS>74-75 under the burden of the embai^o, followed by 
high cartel controls on oil prices. Similar results were 
. found when proposed value added tax systems were 

seriously being discussedr^^ ^^^^ y - • 
* Because of the way the GNP deflator is computed, v. 
we may find an initial loweking of the overall^ deflator 
when import prices are risking; Other price mdex 
more familiar results —* higher: tariffs; higher domestic 
prices. lEventually, the resuljis for the GNP -d^sflator 
change sign'/ * ^ 

What seems puzzling to Clopper Almon strikes me as 
bieing quite plausible* T would stand by. our results, 
apart from the biased tendency of the commercial 
sector to capture most of the shift of employment; That ^ 
sector's response equation Has, to be reestimated, but 
that <h)es not invalidate the general size of the findings I 
for the economy as a whofe. 
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Progress in tlie. current Yound of Multilateral TfadG^^ 
Negotiations (MTN) will f eqtiire resolution of a nunft^er 
of key policy issues! Difficult economic and political 
iSecisions need to be made concerning the type of tariff 
formula which best ^erve^s U.S. interests, the particul^ 
industries 'which should be exempt from tanff cuts/ 
methods of achieving reductions in nontaiiff^aitiers to 
trade/ safeguard mechanisms to smooth adjustments 
induced by ^trade, and appropriate compensation o|^ 
those wii)p experience losses due to trade liberalizatioii . ' 

Sensible iM)licy fohhulatibn in the NflT^ reciiiires 
knowledge of the costsj^ij^^ changes 
in ipteniBttional tradc^^icy . To b^^ 

lion must be available at a fairly g^ns and loses from reductions in 



izatio n.The level of industry detail and the emphasis on 
employment impacts great^^ 
investigations. In previous / negotiations economic^ 
analysis entered the decision-making process in a fairly^ 
aggregative form. Most studies covered only broad in- 
dustr/ aggregates or a few selected iiujustries. The sec- 
tor studies Y^ere supplemented witil detailed institu- 
tional information and advice of industry experts. 
Wt^ile the advice of these experts is very useful in Wy 
negotiation, the Baldwin-Lewis and Cline studies 
greatly add to this information by direcdy estimating 
the consequences of multil^eral tariff cuts on both the 
- export suid import-competing industries a^id b^Jtaking 
in'to account interindustry effects and interactions with 
the rest of the economy. » 

The^results of these studies are directly relevant to a 
number otpoliey decisions in the MTN. Fbr example 
thd exainina^ of alternative types of tariff-cutting 
formidas. is of aid in ^etenmining whetiif^r the United 
i States should strive for uniform tariff reductions* or 
^some fpriji of a harmpiilzatibn formula as proposed by 
some ojf our m^or trading partners . It is alsp valusible iii 
determining whether a tariff floor should be adopted 
below which existing; duties would not be cut. The 



courise, pbUcy foriiiulatioa involves much morci 'tiiari 
jusit ecpnontic analysis. Yet without basic >econonuc 
resear<:h» economic factors cannot be appropriately 
weighted and it is difficult to identify U.S. interests. 
With this recognition^ the Department of Labor spon- 
sored two m^or studi^h^rone by Baldwin and Le^yis 
and the other by Clmk, Kawanabe, Kronsjo and 
Williams— of the effects of multilateral reductions in 
trade barriers on the U.S. economy. / ' 

These studies provide detailed industry estimates of 
the effects of alternative types of fariff-quUing fomiulas 
oh U.S. imports, exports, exchange rates, consunier ^ 
prices, domeistic output andjemfddyment. They also 
contain estimates of the consequences of reducing cer- 
tain nontariff barriers to trade. Baldwin and Lewis pro- 
vide particularly detailed estimates of the employment 
impacts .^1le$e are sE^ailable for some 350 industries* 
and are also broken down by skill group and geography 
l|^tion. The studyj[>y Cline ^d others adds^o this 
mtormation by providing detailed estimates of trade 
^and employment impacts oh the United StaMis ^d : 
iTUuor participants in th^ ^ade/negotiatipns. 
le^e studies. mark an inijportant step forwaird in 
gainfi^d losses entailed in trade liberal- 



Wher 



asses 



EMC 




trade barriers and by how much is useful in determining 
which industries , may requihekiojiger staging of t^ff 
cuts, less than fuH formula cuts, on complete exemption 
from tariff ^uts. The studies wreiitslo important in assess- 
ing the values of specific trade concessions on the part 
of our iTOSi]^ piartniers and in appraisiq^the potential 
acceptability of Various proposals to our,maj6r trading 
partners. * 

These studies do not provide all of the analysis 
needed \n the negotiations. Moreover the results jofthi^ 
research are liot, nor should they be, the sole^letermi- 
nants of the U.S. position in the MTN. As stated earlier 
thou^r^oUcy formulation involves' much mpre than 
just economic analysis, these studies provide detailed 

•ijilfonnatidn/which' should be useful in fdrmulating^U.S. 
policy. This information is supplemented by other 
studies initiated by the Bureau. These include detailed 
industry studies involving steel, motor vehicles, foot- 
wear, chemicals, electronics and sugar as ^ ^<;1> as 
specific studies of labor adjustment costs. Examples of 

^^s rescjarch hayie already been presented in previous 
sessions of this conference. Together these studies pro- 
vide policy makers with important inf^uts for appraising 
specific policy issues in the MTN. 
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Comment 



Harvey E. Bale 



Given the problems associated Aith the sjow economic 
growth of the United States other industrial coun- 
, tries in recent years, it has become difificult for the 
Uoite'd 'States and other governments to press ahead 
with the Multilateral Trade Negotiations' (MTN)? A 
' number of governments have been under pressure to 
take jmport-restraining measures to stimulate lagging 

^ production and Induce high unemployment in poli 
^ally and ecohoniically important sectors, lathe United 
State^. although the Trad? Act of 1974 sets ajsi a prime 
mirppse of the MTN * ' tp foster the economic: gro wtfi of 
a^^ in the United States," nkny lead- 

ers of the Aniericak labor movement today believe that 

"v tradci liberalizatipn Would have the opposite result. 
Thdrefore, those of us in trade negotiations have a 
great j^ter<»t in the studies commissioned by the Lab 
: Department tp examine the trade and employment ef- 
fects of genera^ tariff reductions in the MTN. These Can 
provide s8B|^ objective indication of whether there 
might be significant adverse effects ojn labor markets pr 
exchange rates of our efforts to negotiate significanr 
reductions in tariff barriers. 

Value of the Studies to lyegotiators 

Both the Baldwin- Lewis ami CUne et ai. p^rs arriye at 
similar results, viz. adross-the-board tariff reductions 
dO^Mt appear to result in severe adjusthient problems in 
the labor and foreign exchange markets (with qualifica- 
tions regardil^g product coverage of the tariff formula).^ 
These results are quite useful from the viewpoint of 
indicating that labor-adjustment problems appear to be 
\ small relative to the resource reallocation beneflts of 
m^jor tariff reductions. Further^ the studies appear to 
present tfie extreme case for adverse effects of the tariff 
3 reductions sin^g actual reductions Will be staged over a 
period of five to ten years. The models hav^j^. a further 
usefulness in that during the process of negotiations and 
after the MTN, actual tariff reductions (aldbg with ex- 
ceptions) resulting-from the negotiations can be plugged 
into the models to obtain an assessment of the sectoral 
and overall effects of the negotiated packages ^ 

Baldwin and Lewis provide additional useful infor- 

. ^ 

^Stem [3] also finds small overall net job changes relative to total 
rr-^'oyment as a r^ult of focmula-based tariflf reductions in the 
gj^^ trial countries. ^ ; . : 



mafion for negoti^ors by identifying detailed product 

* aieasfur the 36riTidustry inpui-oTJtpfftlableThH^^Sfidw 
marked negative^ as well as positive, employment ef- 
fects in the United States.* This information is helpfiijLv 
in conjunction wjt|^ analysis by government and priv«c 
commodity expertlsw in identifying areas of concern that - 
may require^speciai treatment in the Nih^ 

Cline et arrive at the interesting conclusion that 
none of the alternative tariff-cutting formulae that may 
be considered appear to require great^justm^nts in the 
labor markets of the various countries ^plying the 
tariff formula, eveii though they have different results 
on the depth of tariff reductions and increase in trade. 
/ This conclusion could have a beneficial effect on the 
negotiations by indicating that a reasonable basis for 
compromise exists between the current' strongly held 
positions of major trading partners regarding the choice 
erf a tarifl^^tUng formula. E^r its part^ the United 
States wOfUd like to see signfficant reductions at all r 
tarid^ levels. Another mm'or country sees its: interests 
served by elimination of Tow duties and lesser reduc- 
tions.in high duties, \yhile yet another bloc of countries 
thinks thathigh duties shoald be reduced substantially v 
leaving low duties basically unchanged. The Clme 
study adds a substantive element to' the discussion that 
should lead to a compromise tariff-cutting approach^" 
Of course, these studies cannot be u$ed as the prin- 
cipal inputs \o policy decisions: They will be supple- \ 
mentary to the information the government receives 
froni. private sector advisers and government com- 
modity expert!. In the United States we have a very 
eiab<frate system for obtaining information on the sec- 

* toral effects of policy changes from almo,st a^thousahd 
private sector advisers drawn from industry, labor, and • 
agriculture. 

Weaknesses of the Models \ 

^There are (several technical difficulties in the data un- 
derlying the models associated with the insufficient de- 
gree of disaggregatio)i in th^ elasticity measures and 
faults in Jthe tariff and trade flata.^ Some of these proba- 

' *Stem [3] also shows detailed (3-digit ISIC) sectoral enipldyment 
results of all of the GATE Tariff Study countries assuming flexible 
exchange rates. 

^Pirst, the elasticities used are too aggregative and are frequently 
too dated for use in detailed tariff negotiations. Second, the data ) 
generally used in the studies are for 1971, which was in abnormal \ 
year for trade relations (the U.S. dollar being revalued relative to " C 
some other msyor currencies). Wliile it would be pr^erable to use ' 
the 1974l%VTT Tariff Study data tapes now available, the tariffs con- 
tained in these tapes are higher than many rates actually fn forib . 
since 19T2 for Japan, Canada, and Australia These countries have 
made many tariff reductions that they are tiot le^y -bound to 
maintain and that, therefore, arc not shown. Finally, U.S. imports 
were arti^cially allocated to fit the BTN product categories.fn 1^1 . 
These allocations were frequently erroneous and are being corrected. 
The same problem exists for Qinada, which, too, docs not have a 
BTN classification scheme for its tariffs. 
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biy can be solved. However, there are severa l other 
Weaknesses thafsefiouslyimpwr the utility ot the mod- 
els as guides for Aie negotiators. 

One of the more important weaknesses in both 
studies is that nontariff barriers (NTBs) are ignored^ 
e;xcept for thosefquantitative restrictions in developed 
country textiles and variable levies on imports of ag- 
ricultural products *in most European countries (most 
notably the EEC and Sweden).^ However, types oV 
NTBs such as product standarc^s requirements, sub- 
sidies, government procurement, and quotas abound to 
such an extent that the elimination of these trade bar* 
riers is as important as tariff reductions in the MTN. 
The trade and employment results of negotiations in 
NTBs could swamp the effects of tariff changes. Also, 
failure to liberalize NTBs would make tariff changes iri 
many areas meaningless. The omission of most NTBs in 
the, Baldwin-Lewis arid Cliile studies provides a source 
of upward bias in the estimiates of the trade changes ^ 
likely to occur ais a result of tariff changes /It should be 
added that niuch;more work is needed to evaluate the 
effect of NTBs on trade flows.* 

A second weakness Jn any trade and employment 
analyses sMch as these is that there has been a reorienta- 
tion in the goais^f governments in tracle hegotia:tions. 
The trade and consumer welfare changes that Cline 
uses to define the preference functions of the industrial 
countries are inadequate. In fact, representatives of the 
nuypr countries in the MTN deny that trade balance 



a balance o f changes in trade f lQWs)t but a final se t of 
arrangements at the end of tfie MTN under which^c- 
cess for sales of their products in foreign markets is 
/'equskl'* to the access granted to foreign products in* 
their home markets. Practically, this means tl^t some 
countries may ask other countries to make greater con- 
cessions than would be called for according to the '^ben- 
efits** received by the latter. The rationale for this is 
the view that a few developed countries and many rela- 
tively prosperous less developed countries have ob- 
tained a free ride in past negotiations (via the Most 
Favored Nation principle) by pleading the existence of 
special circumstances (underdevelopment, foieign ex- 
chan^ needs, and so forth). Accordingly, they are ex- 
pected to t^ to catch up in the liberalization process 
under the threat to deny their exports msyor conces- 
sions in this round of negotiations. The measurement of 
equivalent competitive opportunities will have to take 
into account several conditions — e.g., roughly equiva- 
lent tariff levels, similar rules for product standards 
setting, and similar rules for foreign bidding on govern- 
ment contracts. 

Despite the drawbacks that I have suggested above, 
the two models discussed here provide useful, albeit^ 
incomplete, frameworks for evaluating results, of the 
MTN. There are iji fact other policy options to which 
these models could be applied. They might be used, for 
example, to study the probable effects on^ trade and 
employment of a fjree trade area between tfaiie United 



changed are now a m^c^ consideration ii> fixing their^^^j§jates^and CM^ an agreement the president is 
» negotiatihg positions** Today governments do not seek to negotiate under the Trade Act of 1974. 
simply a balance of concessions (or, more specifically, M . 



^Errors are committed in the studies iathe handling'of the textile 
restrictions* For instance, Baldwin and Lewis exclude textile 
jiroducts from their (^culations because^ they claim, the present 
Multi-Fiber Arrangement (MFA) would prevent imports from 
res|)onding to tariff changes. Yet MFA quantitative Kmits only apply 
to imports of dev^ebped countries from somf LpCs. They do not 
^^>«^ply to intradevelopad country tr^e. There is much current and 
potentially greater tradi here affect^ by tariffs only: 
< ^There is only one analysis that I know of on the trade effects 
of government procurement programs that increasingly affect trade 
as governments increase their purchases in relation to GNP [2]. 

'Sec [1, pp. 33-34]. Johnson attributes j^is attitude to the curf 
rent sy^em of flexible exchange rates. 
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.Cojnjimits to 



MR.DEWALD: There will be an opportunity for a few 
brief questions from members of the audience. Who will 
throw the first stone? 

MS. iCRAMER: Helen Kramer* United Auto Work- 
ers. My question is addressed to Pix>fessor Baldwin. I 
would like to know whether any tests have been done 
on the 1967 input and output table for its validity today , 
in li^t of the changing technology that has a relative 
price effect. 

MR. BALDWIN: Isn*t it r^t. Wayne, that there are 
some estimates of changes in those over time? This is 
niy cb-author. 

t< " 

MR. LEWIS: Yes. There have been studies made of 
changes over time in input-output coefficients ; and they 
do change over time. The inputnoutput tables have 
been updated to at Jeast 1970 to my kno wlec^; but 1967 

; is the most recent yearfor which the detailecr367-sector 
table is available. So input-output coefficients may well 
have changed since then, but they are the most recent 

^ata available to us. 

( . ; . 

MS. KRAMER: So then I wonder how valid the results 
;are, 

MR. ALMON: May I^omqient that a group at the 
University of .Maryland, working at a 200-sector lev^l, 
has just completed an update to 1974. This would be 
available at a 20a-sector level, if Mr. Baldwin wanted to 
use it. ^ ^ 

■ 1'. i- ' 

MR. BALDWIN: That is very good. The point to be 
made is that you don't know which way the bias ^ould 



don't even know the direction of the change, what^tnd* 
of a guide is that to policy makers? 

MR. LEWIS: Well, the comment has already been 
made that the use of the 1971 trade data for the U.S. 
does bias the results of our study in the direction of 
showing an unfavorable effect on the U.S. ^tr^de bal- 
ance. Whil|rwe don't know the direction of the bias in 
using outdated input-output coefficients, We do know 
that we would ha\w*estimated a much mort favorable 
trade balance as jJconsequence of cutting tariffs, if, in 
fact, we had useiT the updated trade data. 



MR. DEWALD: Next, please? 



MS. JAGER: My name is Elizabeth ^ager. I work for 
the AFL-CIO. My principal comment is that for two 
days now, the tnore indecisive and incomplete and in* 
sufficient the data, the firmer and more dogmatic the 
policy conclusion. I find this rathdr shocking. I would 
think that people would be very hesitant to advise pub- 
lic policy makers on the basis of the theoretical and 
rather unrealistic models that I ^ave been listening to. 
The mpre sophisticated the m^athematics, it seems to 
mc^^me less data' seem available* to be plugged in. 
. My second conunent is*reiated very much to what 
Helen KrameiAvas asking: it seems to me that most of 
what Professor Baldwin has been talking about js done 
away with by the facts of life in the world in which we 
now live. In the years since these economists started to 
play this very interesting, and, I think, iii^y sophisti- 
cated game, nations like Brazil, for examplei have put 
100 percent import deposit rules on imports of sophisti- 
cated equipment. The depqsits must be left there for 
one year, bearing no interest. The result ofthis system 
has very little to do with any of these models. But^the 
result is a loss of jo|)s in sophisticated industries across 
the board in the U«^fel States. This occurs with the 
agreement, I miglf/t addr<^f U.S. negotiators, who have 
been advised by/people using the type of inform^ktion 
the models provide. / 

In the same period of time, I think it is fair to mention 
the fact that there has been a change in the value of 
currencies. AVeat deal of trouble has developed. Swe- 
den has put^obal quotas on shoes outside of the GATT 
agreement./ Japan and the EEC have trade restraints, 
go. It may show a better or a worse picture; Idon't thihk and on an^on and on. All this piling on of barriers has 
there is any a priori knowledge that it will go one way OiT y occuTrt(^^ top of barriers that were in effect at the 

another. KAmnrtin«<*/\^#KA AVAB*y«:AA.*k«># «««T^aI««.^ 



MS. KRAMER; That is the problem^ though. You are 
going to show conclusions on which, presumably, our 
, ^x^lStpde representatives are going to take positions. If you 



beginning of the exercise that is known as the ''Tokyo 
Round./* 

Giv^n^thesc conditions, I find it very hard to be 
patient, not with the fact that these very skilled and 
intelligent people, ^e pursuing their academic plea- 
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different concern. Somebody aslced me yesterday why I there is obvious disagreement among economists as 
Icept bringing reality into the discussion, the reason is they are trying to find techniiques that are more^tisfac- 
that very real people are affected. tory; and in this regard, some of us have to be critical. 

With that introduction, I would like to ask two quesz^^Onrahe other hand, it seems to me that somehow o\ 
tions. My first question: Has any member of this group othe?; there are all kinds of interests, involved in things 



examined, not the one-volume *'telisphone book'' that 
Professor Klein's Wharton group has produced, buif the 
four-volume Intemationid Trade Commission book on 
non-tariff barriers to trade? I don' t think that book is an 
exhaustive study. It includes only the barriers Ameri- 
can business was interested in removing — not what I; 
think the policy makers would be interested in seeing. 
My second question is — and it is an hojnest one, ber 
cause I thinic the Wharton model 'may have predicted 
jt — lias any member of ^e panel used, even in a 
short-term forecast, any model that predicted that we . 
would have, at this moment, an 8.1 percent unemploy- 
ment rate? 

MR. DEWALD: I wonder whether I could ask each 6f 
the authors to respond to those questions. Let's start 
with Professor Klein. 



MR. KLEIN: No comment. 

MR. BALDWIN: In response to your two questions, 
respectively « yes and no. We know the non- tariff ba^- : 
rier study by the National Trade Commission; I have 
written a book myself on the subject at Brookings, 
'trying t<^ estimate the impact of NTBs. These are very 
hard' tQ quantify. But it is trueohat there are a lot of 
nontariff banners being erected which, unless we can 
get on with negotiations in Geneva, may threaten many 
of the benefits of liberalization that we presently have. 

Let me comment also onthe unemployment problem. 
\ think you want to take a much differenrpii^ure of 
having a trade negotiation when you are in ajpenod of 
considerable unemployikient than when you are not. 
You may well want to decide that this is not the apprc 
priate time t6 start cutting duties; or if you do, you say, 
''We will stage tMfcm in or begin them when unemploy- 
ment falls to some particular level."' We find out, for 
example, wlien workers are thrown out of jobs; if the 
4 general unemptwment rate is high, or it is particularly 
high in their ar^]^hat it takes longer for them to get jobs 
than otherwise; and we hope to take that into account in 
our estimates, where the local unemployment rate is 
one of the variables. 

MR. DEWALD: Anne Krue^er would like to respond. 

MS. KRUEGER: Yes. As one of the critics of these 
'Is, I feel called upon to say a word or two in regard 



like tariff negotia^ons. There are some things that are 
going tqjbome out positive and some are going to come 
out negamc^for particular inter^ts. It is important to 
emphasize mat aO of these papers come up very 
strongly v^th a message which I think is fairly robust. 
These models' all come out the stame way, as does any- 
thing else: namely, if you ^^t to worry about the level 
of unemployment, you dorfU look at Itfie trade instru- 
ment. • \ 

The model;^ don't really have that much to do witli 
aggregate employment but rather wttli employment in 
particular industries or industry groups. This is pre- 
cisely where their value lies; namely, in trying to esti- 
mate that there are going to be some people who are 
better off, some who are worse off, and there can be 
policy problems in.the short run as a consequence of 
these shifts in labor demand. I would say that the vaTue 
of Bob Baldwin's or Bill Cline's work is in trying to 
(pinpoint industries where there will be some people 
^who might be worse off. The question is identifying 
those cases, limiting the adverse effects, and getting the 
: maximum gains from trade negotiations. Simply be- 
\ cause no model captures every aspect of reality, it is 
: unfair to say we shoutdn^t use model; at all, and be 
\ satisfied with any seat-of*the*pants estimate. Quite the 
contrary, the models give us some guidance as to where 
to'look for the kinds of policies that can offlset negative 
effects and can accentuate the positivie ones, so that 
employment impacts,) such as they are, can be reason- 
ably anticipated and handled at the^dcroecononiic 
level. 



(APPLAUSE.) y , 

vMS. JAGER: Why are you clapping? May I make a 
:omment in response to that last comment? 

[R. DEWALD: Yes. Could you speak into the micro- 
phone, please? , 

MS. JAGER: Now, I know that this is your belief, and | 
know that it is the dogma, £mdjLkno>y that it is your 
theory. I have spent 25 years looking at this situation. 
What yoii are talking about simply has not l^appened. 
Oyer a period of time, imports have had veiy much to 
do with American employment. So have exports. So 
have operations of firms 9utside the United States. The 
Very simplistic, theoretical models assume that policy 
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^ actionsmust be of an auldiiom^^ ciiaricter lather than 
V ^ • interrelated wi^ what is hs^jpening in the wOTldl That is 

- really what you arie prescribing. The only direction your 
prescription suggests-i^o increjjise trade, as if trade in 
itself were of benefit, withput regard to some very real 
costs tl[iat are involved. j \ / 
, That is not the way thp world w6i1cs./l am sure you 
are sincere in ymir coi^ntents about the escape clause. I 
have been studymfthesoproblems for 0^ 
is simply not what happenHn the real world . Professor 
Baldwin told iis that the jobs in New£hgiand are only in 
shoes, leather and textiles. That is not what happened 

• 'th^r^, eitljer. • ■ / 

' Wc work for people Who have lived with this situa- 
tion. They are oiit of work. They doti' t believe that all is 
well. I used to believe the theory y and go along with a 
simplistic freer trade policy prescription. But I Had to / 
leave it, particulariy in the yea(r 1970, when it was 
demonstrable that the results tl^at were predicted had. 
- not occurred: / 

What I am sayi^ng is that yoi^ models ai^riteresting, 
but tfiey are not sufficiently predictive to M used as a . 
basis for policy making.^And I think that in many in- 
stances, they have caused, or accelerated , some of the 
worst economic distortions that the world has ever 
■■ V seen. ' . ■ / , . ■ ' ■ 

HAPPLAUSB) 

MR. DEWALD: Additional points^can be made at the 
panel this aftemobli. > 



The Value in policy " 
Making of the 
Department of Labor 
Research on the 
Impact of / 
International Trade 
and Inyestnient on 
U.S- Employmeht 

1 ■ ' 




3tB Part 8«v«n: The VatM* of R««earch in Policy Making 

Isisues for Research and Poliey 

Michael H. Moskow . ' 



Although we are already a day and a half into this 
conference on trade policy research, it may be good to 
review the reasons for the Department of Labor's in- 
terest in trade and foreign investment issues^ what our 
"present involvement is at the policy level, and what we 
see as continuing issues for policy makers. 

Why is the, Department of Labor concerned about 
trade arid foreign investment? The answcir is simply that 
trade and foreign investment are of large aiid growing 
significance in the lives of U.S. workers. Let me just 
repeat some facts with which you are no doubt familiar. 
From 1960 to 1975,. total U.ST. exports rosis from 5.5 
percem of GNP to 9.8 percent of GNP. Sinwlarly . total 
imports over the same period grew from 4.6 percent of 
GNP to 8.4 percent of GNP. Looking only at merchan- 
dise, trade aiiid relating it .to total final goods output — ^ 
niining, manuracturing, and agriculture — we find that 
merchandise exports grew from 7.8 percent of total 
gOQ^s output in 1960 to 15.8 percent in 1975. jmports 
^w at an even faster rate. 

V' A similar picl ure can be seen in the area of foreign 
direct investmer L although here the data do not go back 
very far. In 197f5, capital expenditures of foreign af- 
fUiates.amount(Kl to $26.7 billion or 18 percent of gross 
fixed U.S. nmi^esidentral Investment. This is a ri^e from 
11 percent in 1966. 

What IS the significance of these changes? I do not 
wish to give the impression thaV all these changes are 
necessarily bad, oj.necessarily good for that matter. 
But tfie growing size of trade and foreign investment has 
the potential for a significant impact on the jobs and real 
earnings of U.S. woijcers — subjects of natural concern 
to the Department of Labor. ^ 

How can trade and foreign investment affect employ- 
ment and real earnings? Changes m international 
economic policy can affect Jh^ level of aggregate em- 
ployment' at least in the short run. Real earnings can 
also change because of changes in consumer prices and 
becau se of the change in the industrial and occupational 
mix of jobs. We have, for example, estimated that njlore 



than 4 million people work in jobs different from the 
ones they would have had in the absence of interna* 
tional trade. 

In addition to these changes in real earnings of a more 
long-term Mature, there are ^hort-run earnings losses 
and^ gains due to changes in empto)^m in parti^iiar 
industries. Workers displaced because of imports may 
lose inc6me because of their time out of,woi4c and also 
because they may not be able find jobs as good as the 
ones^hey lost. Similarly, exports may shorten the un- 
employment spells bf others as they are absorbed by 
expanding industries. I do not mean to downplay the^e 
earnings tosses and gains by referring to^them a$ short 
run, for they can be significant in relation to lifetime 
earnings. For example, the effect of displacement may 
be felt for a long time, such as in the caise of la^r force 
withdrawal or a change in demand for particular skills. 

It is, therefore, not difficult to understand, why we in 
the Department of Labor have a serious interest in 
international economic developments. It is also not 
surprising that we have a significant and increasing 
involvement in the forniation of international economic 
policy. The Department of Labor participates actively 
in the wide range of interagency conimittees and sub- 
committees that have responsibility for making recom- 
mendations to the president on trade policy. These 
include the Multilateral Trade Negotiations, escupe 
clause cases, unfair trade practices, the Generalized 
System of Preferences, East- West trade, the Multifiber 
Textile Arrangement and negotiation of steel agree- 
ments, to mention a few. Related to these are the ac- 
tivities of the Gener^ Agreement on Tariffs and Trade, ' 
Organization of Economic Cooperation and Develop- 
ment, United Nations Committee on Trade and De- 
velopment, the International Labor Organizatiori ^nd 
other United Nations bodies jconcemed with trade, in- 
vestment and transfer of technology, and other matters 
related to the North-Sputh dialogue. The secretary of 
Tabor is a member of the Economic Policy Board, the 
East-West Foreign Trade Boards and the Council on 
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rnternaBonaTEcon^^ of which deal, at th« 

highAt levels, with msyor issues affecting trade and 
foreign investment. 

A particularly important aspect of our current re> 
sponsibilities is the progratoi to facilitate the use of 
advice bnd infornjtation from tb« labor ^sector on issues 
y being ne^tiated in the MultilateralTrade ^fegot^ations. 
'^The labor advisory committees,^ with a roster of about 
160 union officials, are active aod vocal and provide the 
Department of Labor and the special representative for 
trade negotiations with the views of organized labor on 
the entil^ange of issues covered in the trade negolja- 
tions. S - ^ « 

One jimportant area m which the Dbpartment of 
Labor has recency 1>ecn given expanded responsiM^ 
is trade aciljustnient assistance for workers. The Tpde 
Act.<of^l^4 gave the Department of La^r principal 
. responsit^ility for determining^elig^bility of workers for 
assistance, and liberalized the criteria for assistance as 
^ ; well. The program is now running at the rate of 150,0(W 
cjcrtified workers a year, and is currently budgeted at 
$240 million annually, over and above the unemploy- 
ment insurance that workers would be entitled to. This 
^ program has important policy implications. If trade ad- 
justment assistance can truly ease the tr«isition for 
many displaced ^workers, and if thet'e is confidence ttjat 
it is administered fairly, the climate for a liljeral trade 
policy will be improved. 

The Department of Labor is then very interested and 
involved in trade and investment ix>liqy. Perhaps be- 
cause of thiSj we are aware of the plroblems that con- 
tinue to make policy formation iirthis area very dif- 
ficult. ^ 

One problem, which^we in the Department of L^or 
feel particularly keenly, is'how to wbight the respective 
benefits or losses to consumers, to workers, and to 
other producers wheiytrzKle barriers are uhder consid- 
eration. For exampIeV how'^ch should, society be 
willing to pay to preserve a particular job if it is not 
^ feasible to compensat/ fully a wdrker wHo Is displaced 
^ or to place him in a rompa^le jo'b. Economists have 
not offered us much guidance*on this score. 

Now I don't thiii|;J*m re veialing any secrets by saying 
tl^at ques^ons of trade policy are usually not decided at 
" this rather abstract level. But the fact that we econo- 
mists doh*t comptetely^understand the issue may limit 
the value of the advice we give. It may even be that the 
" so-called political factors that economists tend t6 look 
at with disdain capture dimensions of costs that are 
usually left out. - * ^ 

Beyond this basic question of how to balance off 
; gains and losses, there are other kinds of information 
g> vdlving 3omewhat less cosmic issues that would be 
ER^Ory ^s^ftil «n forming trade policy. For example, we 




don*t really know at this point what is the best way of 
helping trade impacted workers. Will hi^er trade bar- 
riers in the industry help the right people, for example? 
If a tariff is raised six months or a yeor after layoff, will / 
the workei^ stiltbeavailat)ie for rehire or will Ihey have^ 
drifted away to other areas? In other words, we don*t 
know how prompt policy changes must be to be effec- 
tive. We also don* t know whether higher trade barriers 
^will. cause the rehiring of displaced workers or simply 
new hires by firms in the industry thatare a^tiU prosper* * 

Trade adjustment assistance is fi'equently offei^d as 
the alternative to higher trade baniers/ bvt^terd evi- ^ 
dence on the effectiveness of trade acUustment assis- 
tance is hot yet available, partkuiarly under the pro- 
gram ais liberalized by the W4 Trade Reform Act. Does 
;rade a4iustnient assistance compensate workers for a 
significant part of their lo'sses? Do the payments and 
services ease the transition process? I know that our 
Biu^au of International Labor Affair^ has started re- 
search on these*fssues, as can be seen from 
the confer^ce, aiid they sfiould be encouraged to 
; ceed further along these lines. 

in most of the^e questiods information on the extent 
of losses incurred by wor|cersr«gpy is paramount. .What 
'are eaming losses in a particuw industry and how)lo 
they compare wiifi losses in other industries? It is ^e 
that the financial losses aJbne may miss important 
psychic aspects of displacement, but knowing ^e fi- 
nancial losses will be a cri^cied^tep in pMicy evaluation. 
For one thing, psychic costs m^y^well bb^iigber when 
income losses are higher. In al^case, I am pie 
the Department of Labor is pioneering in the area, and I 
look forward to fijture r^ults of thV research program. 

Since we have t>een discussing areas in which much 
more information is deeded, I should touch on foreign 
direct investment and^U.S. multinational corporations. 
The conference papers on the subject indicate that the 
range of uncertainty is now narrowing very quickly with 
regard to the inipact of foreign direct investitient on 
employment and real wages. Thi^ is a subject of much 
public concern and I can only hope that further study 
will reduce the controversy that the. issue evokes. . 

I have been discussing the kinds of information that it 
would be nice to have. But can I leave you with any 
encouraging words that research really affects 
economic policy? Not frequently enough. TTiis is some- 
times the fault of researchers, because their work is not 
policy relevant, or because they are not effective in 
communicating their results to policy makers. In fact 
we probably need people with different skills, let us call 
them^'tfanslators,** to summarize k^y research studies 
and present them in noneconomist language to policy 
makers. Policy makers may also be at fault because 
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they don*t realize that researchers may have somethina 
usdful to siiy on an issue. Sometimes they haven't really 
commahicated the questions that need to be answered, 
the real pcrfjcy alternatives, and the interests that are in 
conflictvWecanaU probably do much l>etter. I ho^ 
conference and the research behind it has given us a 
start. 
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MR. BLACKMAN: Wc are ready to start the post- 
lunpheon session. We a/t now reaching the real meat 
and potatoes of the day. We want to find outjiow all the 
work thai has been discussed in the past two days will 
help arrive at the important polity decisions. The sub- 
ject is '*What value does economic research have for 
policy making?*' 

V We are singularly fortunate in the selection of our 
panelists. First, we have Professor Robert BaMwin of 
the University of Wisconsin. He has a special role here, 
because, in a sense, he\s at least partly responsible for 
. where we are today in the field of trade /having beep one 
of the chief economists for the Kennedy Round of trade 
negotiations. 

Harry Lamai% of tM Ways and Means Committee 
staffr also has some responsibility for where we are^ as 
one of ttfe framers of the Trade Act qf 1 974, which set all 
,these tasks before the trade negotiators. 

. Finally, we have Ambassador Gayton Yeutter, to 
whom all of this has been addressed, since he is one of 
the principal, negotiators for!the United States in the 
multilateral trade negotiations. I should note that he has 
had a distinguished career in law, a Ph.D. from the 
University cf Nebraska, he has been Assistant Secre* 
tary of Agriculture, and is now the Deputy Special 
Trade Representative for the trade negotiations. 

We start with Professor Baldwin. , 



MR. BALDWIN: After some of the comments this 
morning, I have a feeling I am offering myself as a 
sacrificial lamb for the Foreign Economic Research 

(group inlhe Labor Department, but I shallido so. Now, 
ob^ously, since I undertook a study attem^pting to es- 
timate trade and employmertt ej^^ts of the trade 
negotiations, I believe that jthey are useful studies. At 
their present stage of development, I would by no 
meanf rely exclusively on them, if i were a trade 
negotiator. There is still a very important, perhaps 
dominant, role for the so-called industry experts, 
people knowledgeable either on the labor side or the 
^^Y^iagcment side, who have spent their lives in these 
tivv>islries jmd have the feel for some of the interrela- 



tions that you just can't get out of the numbers that we 
work with. * ' \ 

Of course, th^re is sometimes a danger that an indus- 
try specialist becomes a bit too identified with an indus- 
try, and too sympathetic to it^, problems, but certainly 
the experts are highly valuable, f am sure the various 
advisory groups that we hav^ in the negotiations are 
very valuable to the negotiators, and they win want*to 
consider their advice. 

The type of economic studies that we no^c have will, I 
think, fcNccome more and more valuable as we gain more 
^ detailed knowledge about probable trade and empjoy- 
"itient effects. The studies are simply ways of organizing ' 
a large set of Irelationships, bringing them together, and 
exploring the implications of these relationiihips for a 
particular problem; in this case, cutting tarifTs. We in 
the social sciences are trying to appiv the scientific 
metl)od to the ' probleips we have Itb deal with and 
organize facts and relaUoa^hips sy|^emlttical]y in trying 
to explore or simulate the effects of iK>ssible changes in 
the various policies in which we are interested. We 
know that we are in a world of imperfect knowledge. 
But we ddn't have the option of not-doing anything. We - 
have to maftb decisions in life; one just can't sit and say. 

Well, we wid do nothing.'' It is a question of choo8in|j|k^ 
among imperfect alternatives, 

These models are certainly imperfect. The advice of 
various industry representatives Js also imperfect. 
Negotiators should use both at this stage in h>rmu]ating 
decisions that must be made. We have a trade negotia- ^ 
tioh gojng on. We have agreed to decide upon some 
tariff-cuttihg formula, and we must also decido what 
exceptions tiormaKe. How do we do this? Certainly one 
step is to utilize authe various sources of information 
available. J think models such as mine are^helpfiil in 
providing one such information input for 'the 
negotiators. ^ 1 \ 
, Now, how do we deal with the fact that we don't 
kno\v ecoQoniic relationships ex^Uy? We don't know 
the exact value of the coefficients needed for suQh^ an 
analysis: input-output coefficients change over time; 
labor coefficients change over time. How do we handle 
this? 
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First we do have some experience as to how these 
changed in the past. For example, it is my view that 
input-output coefficients haven't changed too signifi- 
cantly over time. WiDf n we put the same kinds of broad 
; policies into one input^output table and use another 
table later on, the results tend to corAe out about the 
same. 

But more importantly, we undertake various experi- 
ments to see sensitive the resufts are to changes in 
some of these relationships. For example, we don't 
pretend that we know exactly what the import and ex- 
port demajid elasticities are. But we have lots of empiri- 
cal measures that build up confidence limits on the 
range of their possible values. In our study, we try to 
take into account this range that has been estimated by 
various investigatofs. We take the highest import elas- 
ticities that have been estimated; these implj" that lots of 
imports are going to come in, if our tariffs are cut. On 
the other side, we (Ake the lowest export demand elas- 
ticities that have been estimated. Combined, these im- 
^rt .and export demand elasticities tend to maximize 
the adverse effect on trade and Employment in this* 
country. In addition to performing this kind of experi- 
ment, we take values for the elasticities that are most 
favorable to us in trade and employment terms. When 
you don^t have'perfect knowledge, you say, **Well, let 
me put in values for key coefficients that are about as far 
out as could possibly be plausible," and see >lhat hapT^ 
pens. This so-called sensitivity analysis givas an idea of 
the range^of ik)ssible outcomes. 

To be sure we did no t> minimize the labor adjustment 
problem, we tried in our study always to bias the results 
in the direction of showing the largest^ emt)loyment 
losses. For example, we used. 1967 labor coefficients. 
Those coefficients decrease over time, as productivity 
increases; so the £kd verse effects would even be smaller 
noW; We took one of the worst years we could take in 
terms of our trade picture, 1971 . The/eason was mainly 
beicause the tariff and tr^dt data collected by the GATT. 
was for that y^ar. But as Bill Cline mentioned this 
morning, one can try to correct for this bias/ 

Now, some of' our results may seem implausible to 
some. If they are implausjfble, we niust try to obtain 
better empirical estimates bf the key relationships. In 
this regard, I think it is important tp try to obt^n better . 
direct estiipates of the effects of cutting duties. So of> 
ten, we jfi intematiooal trade, or almost any branch of 
,)Qcbnom|cs, have to use imperfect data, data that often ' 
were collected for alfptl^er purpose. For examp^, I 
w always thought tlqit it was too bad thdt we did not 
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monitor the tariff cuts in the Kennedy Round. Those 
were significant cuts: 50 percent in many areas, over a 
five-year period. I used to say, **Lct's try to pick out 
some of the sensitive industries, on both sides, export 
and import ccbipetirig, and try to follow these through; 
collect the data directly for the purpose we want, and 
, see if we can *t pick out just what the effects of the tariff 
cuts have been." 

There are many other events occurring all the time, 
and you have to try . to account for them. But if you 
focused on some particular industry, I think you would 
have a better chance of picking up what really is hap- 
pening. Trace the effects on a particular firm, or on a 
particular industry. We certainly should do that next 
time. I hope in this negotiation we make sure the De- 
partment of Labor or somebody will try to follow 
through what^ happens after we cut tariffs sp we can 
better understand what nuiy happen iiTth^^ure if we 
do the same thing againip 

A very disturbing development in the trade area is 
that we now have a wide difference in views held by 
economists in universities or in nonprofit private re- 
search institutions and the staff and the rank and file4n 
the labor movement. These latter people feel that most 
of what we are doing is esoteric game-playing and really 
has very little applicability to the real problems they 
must face. 

As Liz Jaeger was saying this morning, in the Ken-, 
hedy Round, the labor movement did support the tarttf 
negotiations, but th^y now believe that, bi^^Atee of very 
stiff import competition and extensive ovlrseas in- 
vestment by U.S. fjrms, they have significantly lost in 
terms of employment. Of course, one*big culprit was 
our overvalued exchange rate. We pay an awfully high 
price when we do something like that. When ouf ex- 
change rate was changed , pressure for trade restrictions 
from some of our import-sensitive industries did 
weaken. That is one of the reasons wcwere able to get 
tbe Trade Act of 1 974 passed. It is a remarkable biU that 
^ves more tai^-cutting authority than we had in the 
Kennedy Roifml. 

But the gulf is so '^vide, it is hard t6 talk 'without 
becoming very emotional^. Jf only we could get together 
with some of the labor people, away from public meet- ^ 
ings, and over a peridd df time* try to resolve issues or 
find out just what are our differences. Somettines you 
say to those against trade liheralizatibn, ,**Well, what 
abQ)tt::^oiisumer benefits?'' But soiiStepn^will- im- - 
mediately say, *'Tli^t is all*wpng. Importers don't re- 
dupe their prices. You redu^ee duties and the meir . 
chahdising people will impcfft lower-co$t itenfis. ThejT 
\yill buy them instead o^e doiilestic goods/bUt they 
wilji price them the same, and sell them and make there 
profit. There are no consumer benpfits then/' 
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That is an empirical question. Why cafi*t we set up 
studies to find out if that is true. Using a methodology 
on which all agree initially, we could look at particular 
firms, particular sectors, and try to settle these differ- 
ences in views. 

Does it finally just come down to a matter of value 
judgments? If you are representing certain people » and 
you don*t want to havei^m hurt, you naturally push 
their particular point of iVw. I am convinced this is not 
the case in the labor movement. In my opinion they be- 
lieve that for the good of the country, significant tariff 
cuts should not be made, and much of our foreign in- 
vestment should not be mside. How can we bridge the 
tremendous gulf in views? One way may be to have a 
series of thorough, low-keyed discussions between 
trade experts in the labor movement and trade special- 
ists from the academic community und n^^^profit re- 
search organizations that are based on careftilly written 
papers by some of the participants. These ptip0t% wduld 
be directed at specific questions agHpd Qp0ll by the 
participants prior to the discusiions. The general wa> 
the authors would proceed in answering the questions 
would also-be agreed upon beforehand. In such discus- 
sions, which could perhaps be sponwffd by the Labor 
Department^ we would develop a basis for better under- 
standing whether trade liberal izafion really does serve 
the national interest. 

^ MR. BLACKMAN: Thank you, Bob. Now, we will 
to Harry Lamar of the House Ways and Means 
Committee staff. 

MR. LAMAR: Thank you. I am very pleased to be here 
this afternoon. I noticed that in most papers presented 
td the conference, there was a general disclaimer that 
the authors were not speaiking for the Department of 
.Labor. I would like to add that I am not speaking for the 
Department of Labor or even the Ways and Means 
Committee this afternoon. 
^; The question of whether economic research has^a 
^ value to. the trade negotiations, I suppose, could be 
' aifeWered in two 'ways. 'One is '*nohe," in that the 
- ^negotiators have their^minds made up as to the ^nds of 
the negotiations and. they don't really, want. to be 
\ bothered by the ansWers that research might yield. A^d 
the other answer is, ''It depends on what type of re- 
search^ can be^done."' 

I recall that in the .preparation for the Kennedy 
Round, a study was being made in the Department of 
\ Commerce of the utilization of the 50 percent authority 
'.■J. foYyadnctiopsjn tariffs. The study was not done in the 
usu^ way' m te|[ni&of ccb and model- 
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percent basic authority of the Trade Expansioi^^ct were 
used. The analysis engaged the commodity analysts in 
guessing what would be the incr^^e in imports and the 
increase in Exports if most of the industrialized coun- 
tries reduced tariffs by 50 percent. The study made the 
basic assumptions that there would be^no m^yor infla- 
tion, no wars, and all of the oth^r assumptiorfs that 
formally would be made; and. the results were aggre- 
gated. The study, being made in the mid-65 period, 
indicated that there would be a trade deficit in the early 
1970s if the full Kennedy Round tarifT reductions were 
made. That study was wry shortly shelved on the 
grounds that it was not very scientiflc, because the 
estimated trade flows were not.expreslsed in terms of ^ 
the appropriate elasticities. Secondly, it was shelved 
because it came up with the wrong answer. 

Events proved the study to be correct; probably for 
the wrong reasons, but nevertheless, we did experience ' 
a deficit in the early 1970s. And I have, as an erstwhile 
economist, been^^nable ever to understand ^hy , when 
a o^mmodity analyst looks at market conditions and 
changes therein, an^ makes estimated of trade flows, 
his estimates aren't just as valid as an etoApmist's 
estimates, which utilize a rather sophisticated set-of 
assumptions about elasticities. 

I would suggest that if economic rjjtfk'ch for the 
trade negotiations to be meaningful, iHRould have a 
little wedding of what commodity analysts can tell us 
about what is going to -happen in world markets and 
what economists can tell us about what is going to 
happen by using the analytical tools that are available. 

I have attended the conference yesterday and today. 
I have listened to most of the papers. I have tried to read ' 
them. I must confess, it has been a few years since I 
have been in the|iniversity , and the meaning of some of 
the ajnalysjss escapes me somewhat. Being.confronted 
vwjth tmme^diate trade impact problems at times, { am 
not alwajijj^ able to follow all of the complicated for* 
mulae tha| economists these days use |n arriving ait ^ 
conclusioris. 

But I have some rather practical conclusions about 
economic researtjh and how it applies to the formulation 
of trade poIicy,at least as it is seen jn terms/>f develop- 
ing tradi6^.1ejg;islatibn. * • : • ' ' 
^ It is, rsO^^^sie, a cliche to s^y that the Value pf 
economic analysis is directly proportional to th^ rela- 
tionship of the assumptions to the real world. I find 
niany of the p^ers at this conference lacking in this 
respect. Secpndly, the analysis must be understandable 
to the official ^ho.is to apply the results in forming 
policy. Thirdly, and most important, it must answer the 
right quesilMs. ; 
^All p f usy ^ize that thy tr ade negotia tfons ^ are baSed 
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parative advantages in producing and exchanging goods 
in world tradi — and that the correct allocation pf re* 
sources is Sigood thing. Therefore, it is not surprising 
that most economic research papers resililt in a finding 
that reduction in trade barriers does result in a higher 
income fltid output based on an improved allocation of 
resources. There w|U be an increase in the actual wel- 
fare steijiming from the e^npmic operations affected 
by auch deduct ions in trade barriers. 

But aftei^eading most of the papers, two things occur 
to me. I am not so sure about all of these measurements 
of job impact. I am not sure that we^can measure what 
jobs are due to exports; I am not sure we can measure 
wh'fit jobs are lost by importing competitive com- 
modities. I api not even sure that this is the right qUies- 
tioh taask. ' 

I was interested to learn, in tl)e steel paper, for exam- 
ple, that if we had had free U^e in 1968 to 1973 there 
wouldn't be all that much'of a job loss. Byt I think what 
organized labor is cancemed with is not the immediate 
impact of job loss, but what is happening over the long 
run to job opportunities . And this has to do with more 
than just^e current trade negotiations.'! think t^rere is a 
real questidn, and I think it ^s posed yesterday ip the 
luncheon talk by Murray Fiimy , that labor is concerned 
with the health o^ t^proj^uctive^lndustries in the 
United 'States..!} has been said in congressional hear- 
and ! thjnk it.is a Very real concern, that we may 
end up selling other people insurance, and other ser- 
vices. The question is, ''How much of a productive 
goods industry are we going to maintain in the United 
States?* - Afid I belie v^ that this is one of the questions 
that economicresearph should address. 

! caa think of one example in the trade negotiations 
that involves such a question; and that is the request by 
the developing countries for specif an^diifTerehlkd 
treatment ih all aspects of the trade negotiations. We 
have a generalized tariff preference scheme. !t is work- 
ihg^vellg or not, depending on your'point of ^iew; but 
nOtMMly has ever rieally developi|d economic proof that a 
specfial tariflT preference system is of long-run economic 
benefit to developing countries. Just the bpposite, as 
Bob Baldwin kyws. But more than that,the request of 
the' developing countries for ^i^cial and differential ^ 
treaUnent in alt aspects of the trade negotidtions in 
; Gc^nevji^^ses the very fundamental question of 
whether ^ negotiations in' Geneva are goi^g to result ^ 
iri a trading world based on the principle pf liondis- 
criminatory most*favored-naU^s treatment, or 
whether jt is goj[ii^ to arrive ^ a multitude of arrange^ 
n^c^rtMiised on s]t>ecial ecoAci|ic but also political in- 
terefpi^^^p^ d^yelopjt||g and developed countries. And 
"g M no mistake about it: all of the efforts of the de^ | 



sources.*rhey have made that clear over the period of 
fifteen to twenty years< What are the resources that are 
talked about in terms of transfer? !t is the productive 
resources: who produces the goods that are exchanged 
in international trade? Their answer is that they would 
like to produce a lot more. The question that remains is, 
'•What are they going to produce?" 

GoodflT, both raw materials and manufactures, can be 
produced in all countries, if the negotiations can result 
in a trading system which treats each economy fairly in 
terms of its own economic adviantage. ! think it is about 
time that we returned to the principle of comparative 
advantage in economic relations world-wide. ! would 
suggest that m^y of the actors in these negotia- 
tions see the ends a tittle iyit differently, in that the 
United States should.be willing to transfer many of its 
productive resources abroad in order to ^*rea((just \ht 
. bedatice*' between the developing countries. However, 
the oth^r industrialized countries are not willing^ to do 
so, but are uprlling, for appearance*s sake, to reach 
arpangemenlfs on the basis of bilateral considerations 
with the developing cQuntrie's, impelled as much by 
narrow political interest unrelated to building a viable 
tFading system. 

! think sdme of the questions that shdtrid be ad^^ 
dressed in economic research might highlight such de- 
veiopm^ts and lead to different conclusions as to ap- ^ 
propriate U.S. policy. Thank you. \ 

MR. BLACKMANr Thank you,^Harry. Now, we turn 
to Ambassador Clayton Yeutter, Deputy Special Rep- 
resentative for Trade ^Negotiations. 

MR. YEUTTER: Thanlcs very much. Herb. !t is nice 
to beliere. I am sorry that ! haven't had a chance tdl^^ 
attend some of the sessions, particularly the one thisN^, 
morning, which, ! understand, provided, sdnie ' 
fireworks/! have had an opportunity to read some of the 
papers and l^ill try to give you the fl^^vor of the issues 
as ! see them from the standpoint of those of us on the . 
negotiating scene, even though I do so as a lame duck . 
negotiator 'with an anticipated departure da^e^of Jan- 
uary 20. Because of that, what I have to say may not 
be all that relevant in terms of the forthcoming multilat- * 
eral trade negotiations. You can qualify my comments 
apppa^riately. ^ > » • 

It is easy to be a critic of economic research. ! have 
spent a good many hours of my lifetime being a cri^c of 
py fellow economists and agricultural economists. This 
summer ! addressed the annual meeting of the Western 
Agricultw^ Economics Association 

haiidquestions th this very area of international trad I 
tried to indicate the^ evnliifioq^ that we ynigh^ : 



|^[(->ing countries ar^ aimed at the transfer of re- in tiie next few years, particularlyjtom an agricuU^ 



Intorhiiibnal Trgdi and Empfoymant: Imu#8 for Rosa'arch and Policy 



328 



standpoint, and how agricultural economists might 
more effectively fit into that picture. 

I won't Cover that area today. But I wilt say that, 
notwithstanding the critical comments that I have rnade 
of my fellow economists thr/Ough the years,.! doix't want 
tbem to stop doing research. I don't want to see the 
Baldwins or the Kleins or anyone el^e stop working. 

ThclchallcnBc for those of us who are using research, 
whether it comes from the private or public sector, 
universities or the government itself, is to interpret it 
and relate it to the. real world. No one will -make the 
argument that apiece of economic research of the broad 
scale Jllustrated by the papers discussed at this confer- 
ence is the real world in every respect J I don't think you 
will find Professor Baldwinjor anVone else arguing that 
it is. The question is whether tho^ of us( who use their 
•work can understand the assuniptiop that are in- 
volved, and theifinterpret it in the real-world setting in 
which we operate. If we can't, then nfiaybe we had 
better go back and have some more economics training. 
If we can, then we will achieve benefits Jrom the re- 
search that they are undertaking. 

Of course, we have an gUigation to them just as they 
have w obligatiofi to us. ITwe feet they have departed 
too far from the real-world settingi or if we feel their 
assun^ptions are inappropriate, or that they are ignoring 
important aspects of the problem* we'ou^ht to say so, 
a<id ask them to go back and start over, if need 'be, or 
alter their research activities. If we havea*t made our 
own contributions as critic^, then we are not very Effec- 
tive in helping them to provide ^j^eful product for us. 
So there is an obligation for those of us who use the 
materia], and who gre'critical of it, to mlfrmake it more 
useful. \ 

There have been fkr too many occasions through the 
years in which academiciaiis have spent (bo much time 
talking to each other. That has been oile of my criti- 
cism^ of the academic community even when I was a 
part of it. In the almost ten years since I have left the 
academic community k is still one of my criticisms.. 
Academicians continue tp spend a great part of their 
time talking tq^or writing for each other, and not enougl( 
time communicating with people in decision-making 
role^ in the government or the private sector. That is 
hard to correct/ All I can say is thatywe need to work at. 
it^ That mojlhs acflidemicians should make a conscious 
effort to spem^ rtiore -time with those V4)\6^2x^:\vi 
decision-'maikliig roles and vtce-v6rsa. ' 

We in goveniltitift tend to get heavily wrapped up in 
day-to^ay activities^and lose sight,of ^hat others n^ight 
do for us at a particular point in time. We get caOght up 
in higlH^HoEily short-term issued, in trouble-shooting 
l^dtolflig with criises» a ro forgetth at rese^lf^yi bsisi- 
oavW 



i-^erm ehdeavJlr. We need Cn sit 




and 



plan ahead as td what we might need in two or three 
years, but wt often fail to do so. Therefore, one can 
readily criticize government decision makers for no|t 
getting organized to use Research results effectively. 

With this general background, let us focus on the 
negotiations themselves. One cannot simply take a 
study by Bob Baldwin or anybody else and plug it into 
the negotiations. Even though the writers of such 
studies would like to feel that thiEit isthe way it is done, it 
never happens quite that way. Certainly those research 
efldrts can be influential and, hopefUlly, will be infliLen- 
tial, but there are a lot of other Things that get plugged 
into the negotiating matrix as well. 

First of all, anyone with economic training Icnows 
that there are numerous variables in this field that can- 
not be quantified. Someone has to bring the nonquanti-^ 
fiable .variables into the pifi^iu^e. This canU always be 
done in the studies, but must be done a^ the||lvel of 
application. Beyond that there are a lot of inputs from 
other sources that cannpt be ignored. Trade negotia- 
tions are a political-economic process, not a purely 
economic process, and somebody has to plug in the 
domestic political^^lement. This means input fron^he 
private sectoi^. We get this throug^ 45 advisory commit- 
tees with ovibr ^00 members, through congressmen and 
senators, an\through direct contact with maiiy organi- 
zations, ageircies, and private individuals. 

Bob, you are getting some of the input this morning 
that we get every day of the^week. So don't feel bad 
about that kind of input. That is what makes the world 
go around, and we wailt it to continue"". If people in the 
academic world— Wisconsin, Ohio State, wherever — 
are not feeling that kind of input, then they may be 
operating outside the gamut of thei r&l world in terms of 
their research. Even if it is, critical, this input is impor- 
tant and the academician !ms an obligation to consider 
criticism'at an appropriate time in the research 'process. 

We in trade negotiations don't always abide by the 
wishes of the critics. Sometimes we ignore them. Some- 
times we try to convince them they are wrong. Some- 
times we are^on vinced that they are right . That is what 
judgment it^all about, and that is why we are sitting in 
the^e roles. We are supposed to take inputs from vari- 
' ous sources, including aeademia, plug 'them Jnto ^ ma-^ 
trix, and go from there. That is what the pblicy-msiking^ 
process is all aboutrBjsyond that, there is t^ matter of 
negotiating itsel^pure and simple horse-trading — 
where individual skills that have nothing whatsoever to • 
j(lo with economic research are involved. 

Before closing, I would like to comment briefly on 
two issues lhat have surfaced in the discussion, that is, 
the area of nontariff barriers and^the interests bf^'d^- 
velciping countries^. I \i\)u ld particularly like to em- 
pnasize the c^atHpge lo ijki^p economic community of the 
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North-So'iiiti dialogue, because in my judgment there is 
.going to be a lot of activity in that area in the coming 
years. J 

What has been going on in tariffs may really turn out 
to be a rather limited or parochial element of the total 
problem. Nontariff barriers, such as quotas, are a much 
more important part of the international economic 
scene today. For example, when one speaks of the 
principle of comparative advantage, quotas can work 
against it quickly. We need to know a lot more about the 
implications of quota programs that are in existence 
today, j^d particularly those that may continue aftet 
the multilateral trade negotiations conclude. 

Beyond that, » the implications of prjj^iding special 
and differentia treatment for develppirig countries in 
various areas of the multilateral trade negotiations is^a 
gigai^tic area for economic research that must attract a 
lot more attention in the future than in the past. 

I spoke a great deal today about criticism. My only 
pther comitient is to note ih^i criticism is often based 
^ upon one's own self^nterest. 1 can remember from my 
days in. the lltepartment of Agriculture that j[ often re- 
ceived cpmgients from farmers that the USDA ought to 
stop publishing reports of production conditions in the 
agricultural, sector. Now, what thiose farmers Really 
meant was that if estimates at a given time were for^hig 
crop, they didn't want that published because it woAld 
haVe an adverse impact on prices. But if the estimates 
were for a small crop they wanted that in six-inch head-\ 
lines, so that the price would go up. Therefore, ''it 
depend^*' as to whether farmers criticize government 
or praise it^— and to whether they want government to 
take a high profile or a low profile. ^Perhaps the same 
analogy applies to the research^discussed in this coi^or- 
. ence. Thank you. 



MR. BLACKMAN: Bob, do you want to speak to 
Harry*s point about wl^ther research can help us deal 
with the question of whaUier the productive base of the 
United States is being erodedcand whether you could 
provide researchV>n the i&sue of special and differential 
treatment. A 



MR. YEUTTER: Well, beyond that. Bob, I don't see 
why we want always to talk about avoiding reductions 
in employment. Why don't we talk about trade negotia- 
tions from a positive standpoint, about doing some 
things that will lead to greater employment? And 1 don't 
think we should assume that that is an impossibility. 

We have a lot Qf sectors which have export potential. 
You mentioned the matter of having an overvalued 
exchange rate. You know, 1 don't think it is out of 
stupidity that everybody around the world is investing 
inrthe United States today. They recognize the potential 
of this country^ and the great unrest and uneasiness of 
investment elsewhere in the world. 1 think there is great 
potential, Bob, for actually expanding employmel^as a 
result of trade negotiations. 

MR. BALDWIN: I think that is a good point. As to the 
LDC point, I think 1 fully agree with th^t. I don't think 
preferences are in their long-run interests. 1 think it is 
going to turn out that thc^ are going to expand their 
manufacturing ^nd exports less in the long run With 
diese very preferences, which are always associated 
with all kinds of controls'. Look at the Japanese schenie^ 
or the Economic Community scheme, both o^JitMl^ 
have all kinds of quotas. After a while the management 
of these schemes will l^e put on such a technical level 
that it will be impossible for most people to know what^ 
is going on, particularly.with all these little quotas.. But 
the end result, I think will be harmfiil to the LDCs. 
Tracy Murray o^ the Graduate School of Business at 
NYU and I arguj^ in a paper'*' ^ th|t t(|e LDCs will gain ' 
much more by paittcipatipg more itctively in the mul- 
tilateral general n€||otiatiDir That will bring them more 
gains than the smatl erosion in the preference margin 
that they will s|i|^. ^ • 

MR. YEUTTER?^ have becfn telling them that in 
<j^mva. Bob, as you know; but not \yith great persua- 
sioii to date. The LpCs have had such a head of steam 
on this preference issue for the last ten years or so that it 
is difficult to view the issve In a straightforward, un^ 
eitlotiomd way. That was a big etuleavor in UNCTAD 
for a long time. | 



MlRt. BALDWIN: My own feeling is that there is no 
reason that we cain't have some of these negotiations 
without causing any significant adv|gse effects on labor' 
jf anyone eaij^show there are^omeadverse effects, 
signifi^liit ones, then I am for not cutting a tariff in that 
^rea. ^n this country., it is inexcusable to run something 
like this and cause real hardship. We do|;i*t have to. That 
i;^ not good for the welfare of those people, nor for the 
O r^unity at large! x ^- 



)MR, BALDWIN: it 



roffefthin UNCTAD. 



MR. YEUTTER: You are right, Ip terms of basip- 
ecoiromics, I think h is unlikely that tariff preferences 
for |!.pf s will lead to any msyor benefits for them. 



^^Robcrt E. Baldwin and Tracy Murray, **MFN Tariff. Reduction 
and Developing Country Trade Benefits Under the GSP/- ' Economic 
yof/rM/ (March I9Z7), 30-46. - 
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MR. BLACKMAN: Harry, would the Congress like to 
get in the la^ word? 

MR. LAMAR: Yes; I would like to.isay that there is a 
little more involved than just tariff preferences. There 
are the requests by the developing countries for special 
and differential treatment in all aspects of <thc rules of 
the g^me; that i^, inihe agreement on subsidies and 
countervailing duties; in the agreement oh government 
procurement, or the code on government procurement; 
in all aspects of the negotiations. And it is how we 
change the rules of the game to accommodate the de- 
veloping countries that is really the real question in the 
negotiations right now. > 

Sure, there is an issue^pn how the U.S. and the EEC 
are going to reach accommodation on the agricultural 
issue. But aside from that, both in the tariff formulae, 
and in negotiations on the codes on NTBs, the basic 
i]uestion facing the industrial countries is how they are 
going to accommodate the request by the developing, 
countries for special and differential- treatment in all 
aspects of the trading rules. 

As I tried to suggest in my comnients, I think this 
raises a basic question of whether ttil^e negotiations are 
going to develop a framework for a trading World which 
niore or less runs on the basis of n^ndtscriminatory, 
most-favored-nations' treatment^r whether it is going 
to evolve into a whole plethora of special trading ar- 
rangeihents, and bilateral deals, subject to political 
forces both domesM and international. 



tion models or research show are there to be had. I have"^ 
to ask, what is the link between the trade policy or the 
trade negotiations and the domestic job programs that 
are going to have to be in place as the tariff or nontarifT 
barriers come down? 



MR. BLACKMAN: May I have a volunteer 



MR. BLACKMAN: Thank you. 
tion$ from the floor? 



Comments or ques- 



MR. ALLEN: I am Don Allen from Industry Trade and 
Commerce, Canada. I have a question* which I would 
like to put to any: of the panel, ;You mentioned the gutf 
between the economists and labor, the gulf between 
ecoilomists and negotiators, negotiators and labor, aiid 
other groups, ^d yet, in anticipating some of the ad- 
verse commentsfrom people from the labor movement, 
you have indicated that the labor unions are concerned 
about the long-run health of the economy and union 
people yesterday said, *'We want jobs, not trade ad- 
• justment assistance/' l^et the research often is showing 
this conference pretty ogo6d news: long-run jobs 
created roughly eqifal to jobs lost, and so on. Is this a 
question of poor public relations by the researchers? Or 
is it a question of ri^k discounting; that workers can see 

thejob losses as fairly automatic^; fhejobl^aiAs are there jj^ople who represent Ikbor are inevitably going to feel 
on paper, but something has to be done to create jo6s those pfessulres; and they are going to enunciate those 
either by the priyate sector or maybe by the govefn* pressures. 'Diat is their job. Adjuj^tment is a painful and 



MR. BALDWIN: I am afraid that the people in the 
'labor movement just doh*t believe those sludies are 
accurate. The studies show aggregative job effects to be 
small. They do show there are some losses in particular 
industries, aqd they do show some industries gain; but I 
think labor feels that, based on their experience of the 
last several years, that those studies are much too 
optimistic. They believe there would be severe 'hard- 
ship with tariff cuts. That is the way I read them. 

MR. LAMAR: Well, I would like to comment. I could 
be wrong, but in reading most of these studies, I see that 
the job impact estimates are discounted in terms of the 
normal job losses that take place through retirements or 
quits, apd so forth; so tha^ the net impact is estimated in 
those terms. This approach ignores the continuing 
stream of job opportunities that a particular industry 
should be able to offer in maintaining its place in the 
economy. I think that the labor unions naturally look at 
these problems in terms of the job opportunities they 
can offer their members over a period of time. Everuf 
there is a gradual decline in the size of the industry^ 
people are retiring or just leaving the industry, that is 
not a very satisfactory result froqn their viewpoint'an)^ 
therefore, there is Mme dissatis^ction with these types 
of analyses of trade flows and jobs. 

MI^YEUTTER: Well, ItWnkitallgOMalitt|*aeepfen 
too, though far be; it for me to speak for the labor 
movement! I hope they don*t all faint, now! 

But it seiems to me that adjustment aissistance, or just 
simple adjustment, is not ^|very hap^y alternative for 
anybody anytintb. Labor union le^ership is bound to 
hear from its members if and when their jobs go down 
the drain. People don't like to be oUt of work, and they 
don't like to adjust to soniething else. They don't really 
want to partake in actjustnient assistance programs and 
figure put a way to retrain and go elsewhere. They 
would much prefer to ^tay right where they are, 
Mrhether their industry is competitive or not. So the 



■•ent, thatis, government policy to ensure that jobs will 
£pj(^iist, or fb speed up the creation of jobs which simula- 

^ . ^ ■■' \ 34? - 



tfaumatic process , and one that d6esn*t come happily to 
people in the business. 
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On the export side, which is the counterpoint to that, 
one never knows for sure whether increased jobs are 
really going to materialize, or if they do whether they 
will last. Obviously there are jobs associated with ex- 
ports Just as there are jobs involved with unports; but 
there is a fear, often legitimate, that ifywe begin to 
penetrate other markets around the worldAvith exports, 
somebody is going to shut them off; that you will see a 
response by the impojiiifig countries. If, for example, 
the country is an LDC, and gets into balance of pay- 
ments problems, it may slap on quotas, like Brazil has 
done in recent months, and cut out our exports. Or, if it 
is a developed country, it may figure out some way to 
use administrative meclianisms to hold down imports. 
If so, eventually those gains that we have on the export 
side Will be dissipated. We will then be left with the 
worst of all worlds where imports have increased, and 
we have gone through the a^justrndnt of trying to live 
with those, and exports have increased temporarily, but 
that .ha$nU lasted. So why go through t;he exercise, 
some would ai^ue if you are going to end up losing. 
Now, it may not ^ways work out that way .Hopefully, it 
would hot work out that way; but one can certainly 
, understand the trepidation that is involved in the union 
movement. ' 

MR. BLACKMA^*^ Other questions? 

MR. HASSON: My name is Joseph Hasson, Howard 
University. It seems to me that in the research that has 
l^n reported, import elasticities and other estimated 
coefficients have l^efi extensively bsed in estirhating 
what the effect of tiiriff reduction would be. Those 
co^flBicient^ are deriv^id largely oh the basis of historical 
information. And the title of this panel is, * * What Value 
Doses Economic Research Have for Trade Ntgotis^- 
tions?'* I wonder if it is pertinent to ask: isn't it quite 
likely that the value of those coefficients, say after a 
tariff cut, will be different than t!^6se used in the re- 
search that ha3 been reported? And if so, how do we 
deal with the problem? w ' * 

MR. BALDWIN: Well, I don't know why they should 
differ. They are ba^ed on price series,, historical infor- 
mati^ which you can take at different times over the 
past/ You can test to see ifthe coefficients ape changing. 
There may b6 some trends in certaih ca^MT You mea- 
sure something over five or ten years, and then another 
five or ten years; if you see that it ift^chaaging, and you 
have some reason to believe it will Continue to change, 
'you projeipt the trend. I would think demand elasticities 
over the l^levant range would not change, simply be- 
cauM tariffs changed. 

ERJC - ^ : 



MR. YEUTTER: Bob, I would disagree to at least 
some degree. 1 don't think they will change a whole lot 
in what I woukl call **basic products,** wheat, corn, 
steel, or something of this nature. But when^fT^go^s 
beyond that, the product mix — and the products them- 
selves — chihge so much as the world changes. 
Technology is a4Kisting so rapidly; and what we are 
selling tdday is not going to be the same thing that we 
sold five years ago. The whole structure of international 
trade is changing so rapidly that Aiitiy elasticity esti- 
mates are out of date. 

In addition to this, a lot of them will change due to 
increased knowledge around the world of purchase op^ 
portunities. More and more we are communicating bet- 
ter than we have in the past, we are^jling more aggres- 
sively, and so is everybody else in the world. All of 
those efforts are going to have an impact on export and 
impoi|t elasticity; so I really think many of them will 
^change over time . ^ 

MS/TAGfER: I think it would be better if we hadsome- 
body represent the labor viewpoint fron^ Hhe labor 
unions rather than having the panelists tell us about 
what we are about. 

MR. YEUTTER: Sorry about that, Liz. 

MS, JAGER: 1 think the question from the young man 
was an tateresting one: Why aren't the labor unions 
concerned about jobs in exports? Unions believe that 
everyontf'icnows that union members and the unions 
w^io represent them, are concerned about jobs in ex- 
ports. BuLk was clear from the answers that jobs in 
exports do not make up for job los^s ill imports and / 
that jobs in exports exist q^y so long as other countries 
don*t decide to take action to protect thei^selves. Other 
countries start with^many protections and, as *Ambas* 
sador Yeutter pointed out, may add more, so that jobs 
in exports do not necessarily result from the reduction 
in negotiated tariffs. Harry Lamar's response was qilite 
accurate. ' . / 

;Howe ver, all three spbkesnien, almost without think- 
ing, fell into the mythical concept of labor*s interest in^ 
trade — they sound as if it were a **special" interest — 
not a general one. Partly that is built into basic interna- . 
tional trade thedry , where labor is a sector — with afew 
harmed by trade in the short run but all helped in the 
Jong run. Most textbooks implant that vtewy-SLut'the 
labor unions in th^ United States have.jshown a much ^ 
broader interest. When the AFL-CIO goes before the 
Congress bf the United^tates; it does not ask just for 
jobs for its members. J( supports the growth and 
strength of the U.S. economy and jobs for American 
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workers generally. We want jobs not just for steelwork- 
ers and rpachinists, our members: but for workers 
generally/ We want jobs not just for our members, but 
we want our members to have jobs. In some instances 
where we have spoken the loudest and the longest, the 
unemployed have very often been people who are not 
membdrs of labor unions. Most of the people Who lost 
their jobs through the Mexican border problem were 
not labor unioit members ^ at the beginning. There 
were no ether spokesmen for them. The unions speak 
for American labor and seek a strong economy /oi* the 
nation as a whole. The implication that they haVe 
worked exclusively as a special interest, while all the 
trade theorists and others who oppose our view(s are 
working for the general interest, is not bnly unrealistic, 
it prejudicial to a fair hearioflt for our experience and ^ 
our viewpoint. , 

MR. BLACKMAN: Thank you, Liz. Thank you, 
panel. 




349 



V 



Index 



AcceMioiM 
. labor, delink. 68 

relnted to layofft, aggregated data and* 73 
Advertising 

direct foreign investment and; 171 

related to foreign investment, 143-44 
Advisory Committee for Textile Apparel and 

Leather Prodtictt» 131 
Advisory Committee for ThMie Negotiations, 

Aerospace industry 

displacement earnings loss in; 95 

eamil^ losses in, 93, 96 . ^ 
' AFLrCIO, 143, t47. >13, 328 
Aircraft industry ai 

technology purchasers, 183 

technology transfer. 178 (table), 186, 
I87-8S (table) 
Algeria ^ " 

€Ot^umer electronics industry, 178 

as^technology recipient, 183 

technotogyjmnsfer agreemenu, 186 
Amdahl ConiKtioh, 178, 183^ 200, 202 
Asaembly operations, foreign investment in, 

142 . 
Attritions; Set also QuiU. 
* costs of, 67 

. cost Of, relative to disptacemenu, lOl^ 102 
' defined, 67, 88 

and demand conditions, 85, 99 

and earnings loss, 94, 102 

and human capital, 94 
^nd industry employment, 90 

nkethoda for estimating, 68 

as percent of net employment reduction, 
. 67, 72. 85 

probabiltty of. estimating. 90, 93 
^ rate off and percent lots, 9§ 

rise-leavers as, 93-94 
* Automotive indutty^ U.S. 

Canaitian subsidiaries, 150 

dispbcgmenti, 97« 95 

earnings loeaes in« 93, 96 

iaapovt increase, effects, 304 ^^^^ 

managenient service coonracts, 200 

polhitipii standards, cost. 46 

price elaatidty, 307 

produdtom, rektive coat of foragn ^uid 
doineaik«47(taMe) 
; fwh nolog y purdmsers. 1 83 
O Boibgy transbr/ ITS (table). 189-91 
ERXCW.200 



1,56 ^< 
ratio, 43/?4 
s of, AVmAel 



Automobile msHcet, U.S. 
consumer taste parameters, 40 
" consuniers? utility Amctions, 40 
domestic auto percent share o(, 
effect of import price increasefon. 41 

(table), 14 
effect ofijleuions, 38 
effect of iMT, 40^1. 
plasticity of new car demand, 44 
in^rt and domestic prices compared, 36 

(table) 
import share of, 33 
import substitutability in, 56 
import-to-domestic sales 
import-to^domestic share 
minimum cost location of production, 

45-49 

price elasticity in, 36-57 
- scale economies of imported minis, 46^7 

survey of price increase effects, 43 
Automobile procltiction 

cost curves fbr, 46-47 

economies of scale. 34 

effects of tariffs on location of, 47*49 

minimum cost location. 45 - 

minimum efficient scale, 45 

Poland, 177 

political pressures and, 45 

unit costs of, 46 

value shares of, 45-46 

West Germany. 45 , ^ ^ 

Automobiles , 

ifijifclLristics, value of^ (table)^ 

deprd||llte6ii.rate, first ^^jpJ^ ^ ' 

first-year ownership cost estimates, 35-36 

import-to-domestic sales ratio, 39 

numubcturihg costs by type, 47 (table) 

price indices of. 35 

qtiality-«4ju*MI price, defined. 35n. 

total denmMfor, studies, 35 
.transactions prices, estimating, 35 
Automobiles, domestic 

definition of, by type, 41 (table) 
Z Jd!0^ increase, effects. 244 

Europapa maitel for. 34 

fireigfat Aarges of, 3S-39 

import price increase, effect on sales, 
42-43,44 

inynHre^ fii^ economy. 49. 5^^ 

ihodelswiiliritygndi cateecbo6wies,46n. 

pWMt th*r6 of U.S. m ifggr*! 7^ 

reoeision sales of, 38q. 



Automobiles, domestic (dontinbcd) 
sales, related to patriotism. 39 - 
as substitutcis fbr imports, 42 ' 
unit cost of. 45 
Automobiles, imported 
characteristics of, 33-34 ' * 
characteristics of buyers, 38n,. • 
^ close domestic substitutes for, 36, 42 * 
costf of supply to U.S. market, 47;48 
. definition of, by type, 41 (table) 
elasticity of substitution between, and 

domestic, 34 
freight charges of 34, 38-39 
fbel efficiency of, 36 \ 
growth in dealer networks, 36 , ^ 

increase in price ratio of, effect, 34 . 
relative price of, to domestic, 36 (table). 
38-39" [:■-''■ ' 
' predicted market share by typb, 41 (table) 
price elasticity of, 35, 38.(t|ible), 39 
price increase effect on domestic sales, 

34^35.42-43 
price increase effect on ituuicet share. 42 
(table) 

rektive supply cost index. 46 (table) 
as substitutes for U.S.-prodocedt 
time series share demand equatiom!^7 
(table) 

transport cost estimates. 34, 46 
< ^nit co^t disadvantage of, 45 

U.S. |)>r0duction planU. 47-48. 54-55 
Aiitomobiies, Japanese 

economy of scale of, 34n. 

exports U.S., 150 

introduction of, effect oo import share, 36 

production, 45^ 

production at efficient scale, 34 

supply cost to U.S., 34 

unit cost of, 45 

'U.S. {>roduction of, 55 
Automobiles. West German 

exports to U.S., 150 

production at efficient scale, 34 

supply cost to U.S.. 34 

unit cost of, 45 
Automotive Products Trade Act, 106n. 

Brazil . . v 

" import deposit rule, 313 \ 

tariffs 00 aircraft prcKhicts, 201 

^ technology recipient. 183 ^ 

BfUisels Tariff Nooioiclatuie, 245 
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BureMu orintemationiU Ubor Afrdrt, u7s. 
gj| DeiMutment of Ubor, 40n., I09n.; Ml 
210.243.319 
Biirauj of Ubor Statistics. 53, 67. 70. 99. 

115,155 
Burke-Hartke Bill. 143,4275 
Business Council on Intcrmitional Under- 
standing. 182 



Canada ^ 

capital Steele per person. 236 

income gains from l/S, -Canada trade 

iiberaliiation. 286-89. 290 
output per person, 236 
trade and employment effect^ of tarifTcut. 
282 (table) , 
Canadian- American Automotive Pact of 

1963. 150 * 
CANDipE model. 288. 289 
Capital , 

Importance, as productive factor. 234 
' international flow of. 205 
Capital input — ^ 
growth in. defined. 211 
measurement of. methodology. 213-15 
real, growth in. 223-28 
real private donftestic. annual growth rates , 

by coui]try. 221 (ubie) 
value share of. by country » 218 ^le) 
weightt for.4»y,90utitry. 233 (table) ' 
Capita} stock * . ^ 
py asset class and cobntry.^219 (Uble) 
contributions to growth. 231 (table) 
rase from foreign investment. 161 
ined. 213 

and direct foreign investment. 162. 164 
(Uble) 

foreign investment capital as percent of. 
163 

rate of return by country. 220 (table) 
real growth by country, 221 (Uble) , 
underiitilization. 236 

value share of, by asscl dasa and country . 
219 (table) 
Center for NavfJ Analyses. 53 > 
Charles River Assodates. 40n. , 53 ^ 
Chemical engineering industry i|l 

technok)gy transfer, 178, 200-201, 196-98 
(tables) s 
ChlMren. effect of. on job search, 113 
Clark Equipment Company, 183 
Committee on Motor Vehicle Emissions 

(CMVE).46 
Competition, international, and technology 

transfer. 202 
Computer industry 

foreign investment. 143 ' 

France, 178 

Japan, 178 * 

technology purchasers. 183 
tcchnok)gy transfer. 178 (table). 186*200, 
194-95 (taWc) 
Consumer electronics industiy 
Atoeria. 178 H ^ 




Consumer electronics industry (continued) 

technology transfer. 178 (Uble). 192-93 
(tabic) ^ 
Control Data. 183 
Cotton weaving industry 

earnings Ion from displacements. 8t ^ 

separation rate in, 93 
Couh^il oil International Economic Policy, 

3I»-19 I 

Cummins Bngine Company, 177, 200. 202 
Currency devaluation, and foreign produc- 
tion. 1401 



Datsun \ 

'economies ofscale of production, 34n.- 
niW>ly costs to U.S. market. 48 
DeWuuid elasticities, tariff reduction and, 286 
Detroit, unemployment in.* 54 
Ijeveloplng World Industry St Technology, 
178 

Direct foreign investment 
duration of unemployment resulting from. 

139-60 (tables) 
effect on capital stm;. 162 
effedt on domestic employment demand. 

156-58 > 
effect on national income, 163. 164 (table) 
effect of. on U.S. employment and inr 
come. 153 

employmeht demand reductions by occu* 

pation. 1^ (Uble) 
export displacement effect. 154, J55. 156. 
175-76 

export stimulus effect. 156 
job loss resulting from. 172 
long-run consequences of. 160-65 
net domestic employment effect. 154 
and occupational distribution of employ- 
ment demand. 156-57 
pr^HN^^nS* eff^t of. 172. 204*5 
substitution between, and domestic. 161 
taxes on earnings tom. 164-65 
and tethnology gaps. 161-62 
U.S. production as alternative to. 203 
and U.S. tax policy. 162-63 
Discrimination, and displaced workers* 
91-92 

Displaced workeni. See also Layoffs. * 
collective bargaining agreements and. 100 
defined. 88 

earnings of. estimating, 90. 91 > — 
earnings losses of, 91 (J 
earnings loss of. compared to anridons, 94 
as human capital. 94 \ 
men's and boys' apparel industry. 130 
shoe industry. 130 

trade adjustment assistance program and, 
67 

Displacements* See also Trade impacted 

workers; Layoffs; Unemployment 
' average earning losses by industry. 94 
.(taWe), 95 (table) 
costs of. 67. 101 



Displacements, (continued) 
defined, 67 

dursUon of unemployment. 100 ' ' 
earnings gain due to. 95 
earnings loss due to. 88-92. 94-96 ' 
effects of. 318 
equations for. 77 (uble) 
and losses over time. 101 
methodi for estimating. 68 ' , 

nonmonetary costs of, 102 
as percent of net employment reduction, 
67.72 

percentage^losses by industry, 96 (table) 
related to attritions. 94 (ytble). 102 
related to industry employment. 90 
related to tariff changes, by skill groups. 

231 (table) 
resiilting from foreign investment, 158-60 
resulting from technology transfer, 202, 

203 

tariff reduction and. 280 
Trade Adjustment Assistance as solution 
to, 130.31 • 

U.S. auto and steel industries, 87 ; 
Dollar. reviUuation of. and foreigir itj^su 

ment. 141 ^ ^ 
Drug.industry. foreign investment. 143 
Durable goods industries . 

a^iustment paths. 80. 81-82 ^ 

employment equations, 77 (table) 

quit and t>{her separations equations. 78 

^iprtission of 4uit8 in, 99 

steady-sute values of endogenous vari- 
ables, 79. 80 

turnover and employment variables. 71 

Earnings. See also Wages. / 
average, by industry. 92 (table) 
effect of Trade Ac)iustment Assistance on, 

. n3 

percent change in. 123 (table), 126 
Earnings losses. See also Education; Job \ 
Tenure; Unk>n members 
defined. 88 

displaced workers, econometric estima- 
tion of. 91-92 
due to displacements, industry differ- 
ences. 95 (table) 
East- West Foreign Trade Board. 318 
Ebner. >ferriU. 46 

Econonuc Council of Canada, 288. 289 x 
Economic Policy Board. 318 ^ 
Education, effect of, on wage change. 1 17 
Elasticities 
of export demand, by input-output indus- 
try. 249 (table) 
of import demand, various industries, 249 

(table). 249n., 281 (table). 307 
source of estimates, 249, 280 (table) 
Electric Power Research Institute* 40n. ^ 
Electronics industry - 
displacement earnings losses in, 95 
earnings tosses over time, 96 



c um u l a t i v e lo e a e s b y. i n dustry, 9 6 ( t ab i c), foreign tevesnttent in. 14l 
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y mete competition, 200 



97 (table), 98 (t&bte) 



sbaririy declining. 101 



\ 
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EtectrofikllfMlutiry (continued) 

t6chnoloty tnuitftr, 192 (jUibIc), 193 
Ekiironic components industry , technology 

purcfntert, IS3 
Employeet, low-tenure, at quiti, 75 
Empk>yitient 

chuift by industry, from taiifT reduction, 
' 253-56 (tible) 

chante by occupation from uHfT reduc- 
tton, 253 Oi^le) 

chanfe by state ftom taiifT reductbn, 254 
(table) 

and decline in putput demand. 67, 68 
effect of import price increase on, 307 
. effect oT tariff increase , 306-7 
equations, durables and nondura^ei, 77 
foreign, substitution of, for domestic, 141 
increases flrom exports, permanence of, 

. *3M 'it *: 

^ initial total level of, 75 

ittraindusfry shifts in, 101 

leyel of, compuutions. 72 
. :, hUAt^ by industry, 304 (table) 

net change in, 76. 78-85 

net, demand equations. 76 (table) 

net, industry demand changes and,'79 

net reduction in, 69 

variables, table, 71 
Employment demand 

net reduction from direct foreign invest- 
ment. 156 

occupational distribution of, 156*57 
Emphymeni and Earnings. 70, 76, 167 
Employment reduction 

percent of, as attritions, 67 

percent of. as, displacements, 67 * 

quits and, 72 
European Economic Community 

f uto'intiport tariffs and, 34 ^ 

tariffs blockiiqi U.S. exports, 48-49 

tr^Mnd employment effects,6f tariff cut, 
Wm (table) 
Exchange rate, floating 

and market equilibrium^ 260 
Experimental Negotiating Agreement 

(ENA),26 

Export demand elasticities, estimating, 250 
Export displacement effect,' 140, 141, 158, 
175-76 

Expqrt^ stimulus effect, defined, 153 
Exports, U.S. 

level of. 318 

toiletry industry, 143 

trade, average duties, and dispersion mea- 
sures by country, 247-48 (table) 
Exports / 

cost of supplying foreign markets by, 154 

domestic demand iuMU 140 

elasticity estimatet, 249-50 

fesMbilhy of, oriteriip. 140 C 

ofoitermediatepiodMels, 15l ( 

level of foreign inveatmtiM aiMt* 144 

net, computing, 302 
~~ peiuf i ii u f duiii e aUc stiip me nts, 1 44 , 
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Exports (continued) 
pennanence of job increases, 3tt8 
statistical relationship between, and 

foreign Investment,' 142-43 
as substitute for direct foreign investment. 

154 

' value of, to U.S., 210 
vcirsu^ foreign production. 140 

Factor inputs, total, contributions to total 

productivity growth. 234 
Falling SMSA, deflned, 88 
Fall-leavers 

defined. 88-90 

.earnings of, 91 

earnings, losses of, 93, 96 

patterns in tosses of, 97-98 
Faii-stayers, 

deflned, 90 

earnings of, 91 
Fluor Corporation, 186 
Foreign investment! See also Direct foreign 

investment. 

advertising and, 149-44 
jn Assembly operations, 142 
direct unemployment resulting from, 164 
(tiU>le) 

effect, on U.S. trade p^ormance, 136 
employment k>u estinuiles, 137 
factors precipitating, 141 
and import growth. 148, 149 (table) 
Indirect unemployment resulting from, 164 

(taUe) 
labor unions and," 150 
level of technology and, 143-44 
long-run effects, 168 (table) 
microeconomic theory of, 139-42 
net employment effects by Industry. 159 

(table) 

net employment effecu by occupation, 160 

ttaWe), 161 
net return fW)m, 16J • 
prohibiting. 206 

relation to expoAs and imports by indus- 
try, 144-45 (table) 

relation to exporu by industry and worker 
characteristics, 146 (table), 148 (table) 

relation to imports by industry and worker 
characteristics, 147 (table), 149 (t^)^ 

relation to technical and advertising inten- 
sity by industry, 144-45 (table) 

relation,tounempk>ynnent by industry, 163 

(taMe) 

statistical relationship between, and U.S. 
exporu, 142-43 

U.S. imports and, 146-47. 

U.S. lab<M-and, 143 

U.S. tax poUcy and, 140, 142 

U.S. taxation of income flnom, 150 
Foreign trade multiplier theory, 260-61 
Free trade 

consumer gains and losses, 21 

demand for steel, 19-20, 22^ w 
— eamfaigs loss t o wor k e n* 2f h\ 

gains to steel oonsunie^) 17 



Free trade/continued) . 

layoffs and, 17-^8 

k>sses fh)mi 17-18 

loss of Industry profits, 23-24 

losse|4o labor. 17 
/iqsses'to shareholders, 17 
^ loss to steel producers, 17 

loss of tariff revenue, 23 

peak Import penetratipn, i5 

steel consumption and, t3 ^ 

U.S. labor movement and, 132 
FMIItsuLtd., 178^ 183, 2^2 ^ 

Oary, Judge Elbert, 30 

General Agreement on Tariffs and. Trade 

(QArr), 24l, 245, 268,318 
OfneraJ Electric Company, 178, 183, 200 
iOeneral Motors Corporation. 177, 182, 183 
General Telephone and Electronics, 178, 186 
Goviemment Accounting Office, 106 
Gross natbnal product, U.S.. government 

enterprises and, 216 
Gross domestic product 

contributions of capital, labor, and total 
factors to grow^ by country , 227 (table) 

contributions to growth per hour worked 
by country, 229 (table) 

real growth by country, 224 (table) 

Hedonic market share demaiid model ^ 

development of, 49-5 1 

potentialities of, 56 

deflned, 39^ 
HoneyweU, 178, 201 

Import competition, ^leprsssing elTect of, on 

industry, 100 
Import fiinctions, disaggregation level by in- 

dusU7. 295 (table) 
Import price increase 

effect on employment, 30^ 

inflation as response to. 307 

trade and employment impacts, 301-*) 
Imports 

9uto industry, effect of increase, 304 
eflfects of alternative tsiriff cutting formulas 

by negotiating areas, 271 (table) 
elasticity of demand by industry class, 249 

(table) / 
elasticity of demand by product and im/ 

porting 281 (table) 
elasU^ty dHlmand, sources, 280 (Cable) 
elasticity estimates, 249-50 
and eligibility for Trade AcQustmentAssis- - 

tance, lfl8 ; 
fanp, effect of ihtrease, 304 
foreign investment and, 146-47 
growth in, by industry type, I48, 149 

(table) . 

impeifect substitutes for domestic produc- 
tion, 242 

input-output matrix including tmpoits, 294 
(figure) 

m^n pMir^t>g#! mtm in Whart on Indus- 



.9^ 



try Model. 302 (tMs) 



Impoftli (•dntinucd) 
oil. 305 (t«M«) 

percem of domettic sthipiifentA. I4T-4II 

prkfl elatticitics. dcflncd, 265 

naponsM to outpul in Whiinon tnduHiry 
Model. 297 (UN«) 

responie tq rclntive prices in >Vhtinon 
Industry Model, 296 (table) 

shoe indMstry. 13d 

steel itiduitry. 130 . ' ' 

television receivers;' 130 / 

textiles and apparel industry, 129-30 ^ , 

toiletry industry, 143 

total elTccts of altemalive tariff cMtiinf 
formulas, 270 (table) 

trade, average duties, and dispersion mea- 
sured by co6ntry . 247-48 (table) 
transferrsd. defined, 246 
U.S.. from foreign subsidiary of U.S. firm. 
141 

value of dutiable and total by country. 247 
(Uble) 

value of, to U.S., 210 

Wharton Industry Model, 298 (table) 
Impon substitution, free trade and, 13 
Imports, supply prices, calculation of. 20-21 
Income, national 

components of, 294 

share contribution to sources oCgrowth. 
U.S. and Japan, 234 (taNe) 
Industry Trade and Commerce. Canada, 327 
Inflatibn 

fofcign investment and. 141 

and foreign production, 140 

as response to import price; increase. 307 
Input-output matrix 

figure, 294 

output effects of changes in exports or im- 
ports, 246 

Institute for Research on Human Resources,'* 
109 

Internal Revenue Service, Sourcebook of 

Siatisiks on income^orporaridns, 143 
International Business Machines Corpora- 
. tton, 139, 143, 178. 186, 200. 201 ' 
International Harvester, 183 
International Labor Organizalion, 318 
Internationa} Trade Commission, 109, 130, 
249, 256, 314. Se€ aiso U.S. TariflT Com- 
' missiofi 

Investment goods product, value shares of, 

by country, 217 (uMe) 
Iran, as technology recipient, 183 
Iron and steel foundries,, labor turnover 

model. 72 




Japan 

automobile production in, 34, 45 
conipetition in electronics industry, 200 
computer indueU7/r78 
hourly worter wi^s/46 
as technology recipient, 1^3 
technology transfer to, 177 
J~k and employinenteflrects of tariff cut. 



Japan (continued) 

trade reciprocity with. 
Job counseling 

decision to participate, li 

effect oh duration of unen 

effect on earnings, 117 

likelihood of receiving. 1 14 

Probability of receiving. 123 (table) 
Job seiafClh 

effect *fpenilbnbehtfit« on, 113 ^ 
^TAA vs, non-TAA, 128 
Job training 

^ecision to Mticipaie, 1 14 
efft^ct of, ondQraliort of unemploymeni, 

113, 117 7 
effect on eaiHings, 117 
probability of receiving 114. 122 (lable) / 
TAA incenlives for participation. I I4n. 
technology transfer and, 186 

Kennedy Round Trade Negotiations, 261. 

265. 268. 274, 322. 323 
Komatsu, 202 
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Labor 

^ accessions, defined, 68 

cost of. and foreign production, 140 
effect of tariff cut on demand. 251-53 
monthly labor turnover reports, BLS. 70 
net demand for, 74-76 
net flow demand for, 76 
quits, defined. 69 
rehires'related to layoffs. 71 
separations, defined. 68 
stock of laid-off employees. 74-76. 158-60 
Labor demand 
direct foreign investmeni and. 156-58 ^ 
effect of tariff reduction on. 261 
Labor (^sputes 

steel imports and. 12 
Labor flows, gross and net, 69 (figure) 
Labor hoarding v 
cosfof. 22 \ ■ 

cyclical phenomenon, 18 ' 
* defined, 16 

estimates of quantity, 25 
free trade and. 17 
Labor input 
growth in, defined, 211 
growth ratfes. by country, 222 (table), 
measurement of. methodology. 215 
real, growth in, 225-28 
Labor market. U.S., bonlenecks in. 157, 158 
Labor Polkry Advisory Conrunittee. 131 
Labor turnover 
actions, initiation of, 73 
basic relationships, 68-70 
computation of rehires. 70 
computation of other separations, 70 
deviatbns from steady states, 85 (table) 
equations, 77-78 (tables) 
industry demand changes and, 79. 
iron and steel foundries^ 72 _J 
•ndjolmarketeqoilibHuin, 15^^^ 
level 9^ employment and.*72 



Ubor turnover (continued) 
mean qOfrterly variables, 71 (table) 
models o^ 71-85 ' 
•relaied to net employment change. 71 
^ steady-slate values, 79-80 (tables) 

stock of laidH>ff employees, computation 
of , 70 . 

time series computation of. 70-71* 
Labor unkins 
earnings losses of, 117 v 
foreign investment.. 150 ^ 
unemployment duration of, 1J7 
Layoffs. Ste^isQ Displaced workers, 
) age and t^itftire effects on. 89 
I in auto industry, 53 
- denned. 68 , ^ 
and demand decline, 99 
emplbyers* criteria for, 107 
equations for, 77 (table) ^ 
and export displacement effect. 159 
free trade and, 17-18 
related to acciessions, aggregated data and, 
73 

related to net employ me^BMbbles, 76 
related to rehires, 71 fn^F 
, slock of laid-offemploye^^jP^Hitations, 

Tmde Ac^ustmenc Assistance and. 107 
Leavers, defined. 88 

Longitudinal Employee-Employer Data 
(LEED) file. 66. 87. 97, 98 

Management service contracts ^ 

tnd erosion of production jobs, 201^2 

as technology transfer, 179 

U.S. auto industry, 200 ' 
Manpoi(xr Uiuning, effect of. on earnings. 

88-89 ■ 

liMafyifactitrers' Sales, inventories and (fr- 
ders. 76 
Market Facts, Inc., 43 

Massachusetu. Uvde-impacted workers in, 
• 109 

Meat packing industry, displacement earn- 
ings k>sa in, 93, 95. 96 

Men's and boys' apparel industry. Trade 
AcUustment Assistance petitions for dis- 
placed workers* 130 

Mercedes-Benz, 186 - • 

Mexico, U.S. components assembly in. 142 

Monthfy Labor Review ^ 76, 131 

Motor vehicles industry, import growth in. 
148^50, 151 

Motor vehicles and tnicks industry, import 
demand elasticity, 24%. I 

Multi-Fiber TexUle Arrangement, 3l2n.. 
318 

Multinational, corporations 
characteristics of, 154 ^ 
export displacement, 153 
export of prpducti6n activities, 158 
growth of, 133 
monopoly power in for^^ 
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Ntw Hifnpihlra,treti«-liiipttCtM work«rt In. 
109 

N«w hlrei. oquallont for. 77 (lablc) 

Noivfurmbk poodk industrifi 
MUustm«nt pftthi» SO, B3-84 
tmployn^ •quationft, 77 {tmbk) 
quit Mki oUmt itiMirftitonB equmioni. 78 
itt«dy-itai« vAluci of •ndot^nout vari- 
ibki,79. 10 < 

* turnover and tmploymertt vaHablci. 71 

NontarifT bsnien 
4iriculturil producti. cfrect of reducing. 
242 

igripultund and XcxMk producti,. 24i 

tffecti of libemiization. 279-M 

effect on U.S. (r«dc and employmeni of 

n^duction. by commodity group. 259 
^ (table) 
government diicHmination in procure- 

liyuit. 2S0 

importance of. in trade negotiationii 312 
and technolofy tranifer, 18:2. 201 
threat lo uade nberfJiiation. S14 

North Atlantic Treaty Organization Interna- 
tioAal Export Control Coordinating Com- 

^ mittee(C9Com>. 137 



Office machinery industry, import growth in. 
I4S-50. 151 

Oil • 
dependence on foreign. 305 (table) 
embargo effect on automoMIe Iflii^ports, 33 
trade deffcits assodatcdT Mrilh inAport, 273 

Oil industry ^ 
displacement eaminga losaea in. «3. 96 
price elasticities. 307 

Oiganization for Economic Cooperation and 
Development (OECD)« 3 1 8 

Ofganiiation of Petroleum Expoiting Coun- 
tries (OPEC). 53, 39 

Output demand, decline in, and employment. 
«7,« ^ 

Output growth rate, defined. 215 

Output, MAPE|»^ industry, 303 (uUe) 

Output per hwr worked, growth rates in. 
211. 226 (table) ^ 

Output per manhour. Canadian vs. U.S . 2&B 

Output per person. United States, 236 

Pinasonic. 150 

Pennsylvania State University* 109 
People's Republic of Chini 

as technology recipient. 183 

technology transfer and. 20J 
Photographic eqtiipment indtktry. foreign 

investment, 143 
Pittabuigh. 93 

Poland * - 

automobile production in. 177 

tg^hoology transfer, W 
POUIOT.ll77. 183 

Prke elasticities, loornm, b^ industry, 3071 
ratio, iiivioft-dHlieittc, 13 
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ry and fU>ricated metals industry, 155 



Production patterns, analyzing changes in. ^ 

21M2 
Productivity 

economic growth, aggregate, 223-25 

measurement of. methodology. 212*13 
Productivity growth 
. comparifQA of pattemR of. 22800. 

lilpf^tems of. 223 , 
Productivity growth comparison 

annual, by factor, by country. 229 (Ubie) 

by factor, by countr)^ annual. 226 (table) 
Productivity growth. U.S.. declines in. 132. 

237 

Project LINK. 295 
Public Uw 87-794. 108n. 

(^Its 
absolute level of. 75 
cyclical sensitivity of. 90n. 
defined. 69 . , 
durable goods ihdustries. 9^ 
effect of. on new hires. 76 
exogenous. 67 i 

independent of industry economic pondi-' 

lions. 85 
low-tenure employees aa. 75 
as percent of turnover statistics. 99 
reduced by cyclic demand changes. 99 
and reduction in employment. 72 
trade liberalization and. 101 

Radio, television and communications 
equipment industry, import growth in. 
148-50. 151 

Rate of return to capital, by counU7. 220 ' 
(table) 

Raw materi als ext raction, direct foreign in* 

vestment, lif-^l ^ 
RCA. 139, 200 

Real capital input, measurennent of. 217-20 
Real factor input 
growth rates in. 211 

private domestic, annual growth rates, by 
country. 223 (table) . 
Real factor input per hour w6rked, measur- > 

ing growth rate. 230-32 
Real product 
gross private domestic, annual growth" 

rates, by country. 224 (table) 
growth contributions, by factor, by coun- 

b-y. 231 (table) 
"growth in. valtie shares and contributions 

to. 227 (table) 
growth rates in. 211. 223-25 
growth rates, and real factor input. 224-25 
measurement of. 221*22 
Real product per hour worked . index of . 2 15 
Reemployed workdrs. secular wage patterns 

of, 66 ' 
Rehires 
equations for, 77 (table) 
related to hiyoffs, 71 
"Rising Stuidard Metrupoltiai^'Sti^tistical 
Area (SMSA), defined, 88 ^ ^ 
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Rise-leaverM 
as attritions. 9.V94 
deflned. 88. ^ 
. earnings losses of. 93 
Rise-stayers, deflned. 90 
Romania, technology transfer. 183 
Rubber products industry, impcirt growth 

in. 148 50. 151 
Runaway shop, deflned, 141 

Saudi Arabia, technology transfer. 186 
Separations, labor! deflned. 6K 
Shoe manufacturing ' 

faJI-leavers in. 93 

foreign investment in, 14) 

imports as percent of domestic consump- 
tion, 130 

reemployment of trsde-iittpMed workers, 
J3I 

sharply declining. 101 
„ Trade A<iustmenykssistance petitions for 
displaced wprkm, 130 
trade-tntpacted workers in. 109 
Siemens. i78 . ^ 

.Small appliances industry, foreign invest* 

ment in. Ml 
Smoot-Hawley Tariff Act. 240 
SMSA, falling, attrition probability. 93 
SMSA. risic^.^ attrition probability in. 90 
SNfeCMAv r78. 183. 20L • 
Soft drink industry, foreign investment, 143 
SONELEC. 178. 186 
Sony. 150 

Spain, computer industry. 178 
Stayerstdlflned. 88 
Steel, demand equation. 20 
Steel, 'domestic, supply price of. 20-21 
Steel industry, foreign, market penetration. 
27 

Steel, foreign producers' nrKinopoly rent. 14 
Steel imports 
cumulative effect of the import price, 13 
XtaUe)- 

free trade gains and losses. 17 (ubIe) 

quou. 14-15 sj' 

restrictions effect of. 14 (table) 

substitutk>n equation. 19 

voluntary quota.' 12 
Steel ifKlusU7. Q.S. 

displacements. 87 

domestic price, 13-14 

earnings losses in. 93^95. 96. 103 
*Tree trade and consumption. 13 

import penetration, 29 

import percentages. 130 

inflexible prices. ^ 

lagged shipmefitsi 13 
^peak impott penctration. 12. 26 

post-World War II. 26 

price ^lastictty. 307 

pricing policies of . * 
^separation rate. 93 

TAA petiti^ of. 106 

tradeileflcn and. 11/ 
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I iiHluMry. tJ S. uonnnueif) 
imdc miHiiktnt. fflfikf i>n rmiMoymeni. 

vohimiU7 f «|Kifl quoUA. 30 
'SfMl phcct. Ucmttml nuctuRHimi iiful<i^, 

JO ^.^^..^^ 

import A. H7 
.S|iickp(Hiit. Uhur ntgiXmliunK aiinL 27 
:||rtki;. MMl itpfum quantity Aml^U 

XtrifT , ^ 
on auiomohilcii. 33 

■utomoNIc pixHiuction liKaiion and. 45, 
47-49 \ 

Averice^iluly levels mhI dinpenion me«- 
fture» by coufAry. 247 (table) 
<^ffibcti or on U.S. MUtomobiie 'market. 

l^uct d|/v€nity and. 2811 
jM,ledinoloty4i|inkrcr. 201 
Tllriff changet. efftct'of on employmeni, 

2».25l 
Tariff increate 
effect on real demand. 309 
and foreign production. 140 
U.S. unemployment and. 53-54 
Tariff negotiation. multilatenU. effect 'of. 

250 . C 
Tariff rate 
m^ufac ture|<<^ 
nonagriculiuraJ raw malerials. 26t5 
Tariff reduction 
altemalive formulas. 2611 (table) 
Aggregate VS. trade and employment 

^ecu. ;257 (table). 25« (tuble) ^ 
amount necessary for equilibrium. 261 
chgnges in tabor demand, by skill group. 

252. 253 (table) 
consumer benefits. 322 
and displacements. 280 
distribution effect o(. 241-42 
ilutics on nooHgriff ^larrkr (NTB) itcma. 

257-58 
^ff;ecu.306 

effect . on Cafiada. 272. 382 (table) / 
effect, on European Economic Conunun- 

ity. 272. 284 (table) 
effect, on Japan. 270-72, 283 (table) 
effect on U.S. trade and employment* 

252 (table) 
emptoyment acf^istment to. 261 
employment chaitfcs by occupation. 253 

(table) 

employment changes, by country. 276. 277 
(table) 

employment chan0e by industry. 253-56; 

255^56 (table) 
employment effects. 266, 267 
employm^t effects by^ product group, 

278 (table) 

empkiyment i^ects by state. 252-53: 254 
(table) 

exchange rate changes and. 257; 276 



Tariff reduction (contmurd) 
enchange rale effect*. 266. 267, 27^. 2nt^ 
87 

enport effects by country. 271 (laNe) 
foreign investment and. 141 
formulas^. 269 (table). 269 
formula^ ranked by cinrntry. trade effects. 

welfare effects.'273'74i 274 (table) 
harmonixatiim approach. 241. 265. 274 
impi>n supply curves. 24> 
net trade changes by country. 252 
price deflators, in tl e t»f< n ining effects. 250 
» pi^MJuof-speciflc scale ecomimlcs. 2HH 
re spending effect. 290 
static welfkre benefits. U S . 269.' 270 . 

(table) n\ • 

static welfare galas ^ country, table. 21} 
total import and im:olir\|Q effects^y ccHjhtry, 

270 (^ej 
total welfare-gain. 279 ' 
' triMlebatoceeffects.244-45v27if.279.286 
\ trade dfftcit/and. 323 

trade effects of, 269-70. 270 (table) , 
trade effects of. by country. 271 (table) 
i tradceffects. reciprocity of. 273 

trade and welfare effects by country. 274 

(table) ^ ^ . 

U . S. employment effects by product group, 

276-78. ;78 (table) 
welfare effects of. 266. 267. 273 (table) 
Tax policy. U.S.. and foreign investitienti 

140. 142. 162-65 
Technical chang^. rai| of. defined. 212 
Technology ^ 
defined. 129 
and exports. 144-46 

level of. fuid foreign investment. 143-44. 
158 

turnkey, defined. 179 
types of, 179 

Technology gap 
computer industry. 202 / 
and/dir«ct ftM#4grfb inv09tmeni« 16I'^2 

Techrplogy purchasers, characteristics. 183 

Techriblogy transfer 
agrternents. nature of, 183-86. 201 
aircraft industry. 178. 187-88 (tablei) 
a|hd antitrust violation. 180 ^ 
auiomobile industry. 189^91 (tables). 200 
backlash effects <tf. 182 
blue-collar unemployment an^. 182 
chemical engineering industry. 196-98 

(tables). 200-1 
computer industry* tables. 194-95 
consumer electronics industry. 192-93 
(tables) 

corporate strategies toward. 182-83. 184 

. (table) 
^ counterfticnjal evidence. 2tU 
' effects of, 181 \ 



Itfchm^h^y tran^fci (ci»ntini^eO) 

nnd mtemattomtl competition. 202 . 204. 

2ft6 . • 
and i«)h .displacement. 201 
management service cimiratt^ as. 179 
motivation for. by mdustry. IH6, 199 
(table) 

overview by indtistry. 199 (table), 
ttnd People's Republic of China, 201 
and prtHjuct cycle theory. 201 
^ pnihibiting effect of. 203 

purchaser en vinKtment. taNe. 185 
raises income of p<ior ctHJniries. 206 
regulating, desirability of^ 20? 
regulating, difnculties. 205-6^ 
role iif /or^jgn governments.^! 
i and^SSfc.'20! 
Television receivers industry 
displacement earnings lob'in. 95 
import penetration rate. 130 ^ 
Tenure, effect of. on wa|e change. 1 17. 18 * 
Testiles and apparel industry import pene- 
tration mt 6 129^30 < 
Textile industry 
effect of reducing noAtariff barriers. 242 
foreign investment in. 141 r 
price elasticity, 307 
trade liberalixation. 279 
Toiletries industry 

foreign investment. 143 
Tokyo Round Tariff Negotiations. 241. 263. 

265. 269. 275. 279. 289. 313 
Total factor outlay, measurement of. 216-17 
Total factor productivity 
annual growth rates, by country. 225 
(UWe) 

oillpui growth per hour worked, by 

country. 226 (table) 
real pvoduct growth components by coun- 
try. 226 (table) 
Total product, measurement of. 2.16-17 
Toy manufacturing industry ' 
disptikcement earnings tos^ in. 95 
sepafVlton litte in. 9) 
Toyota 

ecoiKimies of scale oft)rpductioftK34n. 

supply costs to U.S. market. 48 
Trade Act of 1962. 121 
Trade Act of 1974. 106. 107. ICJ9. 12)^. 130. 

242, 253/311.319. 322 

Trade A<Uustip^ng>Vss^Uui2b^(TAiV) bene- 
fits 

vie'to tariff increase. 319 
on individual recipients. 106 
regular Mnemployment^insur- 



factors involves in. 180-81 
and future trade negotiations. 202 
impUcatioiis of. for U.S. economy. 201-2 
iAd lii^uiffy acQinlriiel^ 
industry trends^. 186-200 
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as al 

impact 
related 
ance 

Trade Actjustment Assistance (TAA) prxigram 
administration, of. 319 
availability of services, 106 
and displaced workers. 67 
dissatisfaction with. 327 
effect of, on job search, 113-19 
^cct of, orrrSltooynient #ages. 107 
effect of wages, tab^s. 116. 125, 126 
eligibility requirements for. 108 



Trade A<jUustmci|t i^pistance (TAA) pro- 
gidm (continued) 
emploj^tlt burial pay, J3I . 
incentives to participate^ 108 . 
intent of; 107 

job search incentives of, 1 08 \ 
objective ofi 127 ' V 

petitions, distribution by industry^ 109 
(table) 

petition&rttistrihution by state^^ IJO (table) 
.purposrof^ 113 

' services oK to trade-impacted workers, 

as solution to displacements. 130-31 
and unemployment, length of, 107, 1 13, 
,116 (tables), 124 . 
.Trade Adjustment Assistance recipients 
cbaracterisUcs, .109-J3 i 
duration of unemployment and >vage 

change, 116 (table) 
private i^osts of job loss, 120 (table )^ 121 
^reemployment wage lQS§es ofT 1 12 
. replacement rale of, 1 13 ; 
training and counseling^pr2, 1 14, 1 15 
-*^(hible),^ (22 (table), Igppable) 
Trade Adjustment Assistance Yecipients, 
fernaJe 

, duration of unemployment, 1 17, 1 19 (table), 
' 120 (table) 
effect 6n reemployment earnings, 120 c 
unemployment behavior of, 112 
Trade Adyustment Assistance recipients, n^ale 
^ duration of uneniployment, 1 1 18 (table) 
net effect on weekly earnings, 120 
net efhSdt on unemployment, 120 ' 
Trade defidt, U.S. 
over-vali^tion of dollar and, 1 V 
steel industi7 and, 11*. 
tariff cut ancL^B ca ' ' 

Ttafle Expan§ion^t, 106, 107^ 11-9-20. 240, 

323 v.. , • ■ ■ 

Trade*! mpiic ted workers 

certillcation of,'128 ^ . 
- characteristics of, 106,, 109-13 
»cIassi|Sed by characteristics/ 1 1 
juration of uilemployment^ l28 
• identificatic^n of, J27 
job search intensi|y ,110 
length of unemployment, 1 10 
percent, eligible forTAA, 131 
reemployment percentage, 112 (table) 
» shoe industry, 109 
' steel industry, V 108 

TaA services to, 107-8 
Trade Hberatization 
. decline 'in labor demand , 1 03 
and employment reduction, 87^* 
rcjlatcd t6 quits, lOI *'...■ ' [ 
U^Srtebo^ movement juid, 24&^ 
Trade Rea<^justment Allowaiice ^T^A) pay 
ments ^ * •' 
wnount of; J07-8, 1 16n. 
delays in fecdpt, 131 
jflfect on duration of unemployment, 117 
sffect on earriings, 117 . ^ 



(table) 
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lenr. 
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Trade ReacUpstment Allowance (TRA) pay- 
ments (continued) , . 
ratio of, to prelay^ earhings, 112 
Trade Reform Act. 131. 319 
{P^e restrictions . ^ . 

effect on employment. 15:16 
layoffs and, 11 
' steel ind!fstr(^5 
steel, forei^export price and, 14 
U.S. (sxportsand, II, 18 
Treasury Department, U.S., anti-dumping 
- regulations, 33n. 

Truck$, U.S. made; European market for, 34 

Uneiliployed, long-term, exclusion from dis- 
placements estimates, 101-2 ^ - 
Unemployment- See also Job. counseling; 
. Job training; TAA recipients; Union mem- 
* bcrs 

£md direct foreign investment, 158-60 
distribution of, across skill categories, 
duration of, 1 16 (table), 124 
duration of, and direct foreign investmeni 
K 159, 139 (table), 160 (table) 
« duration, female TAA recipients, 
"(table). 

. duration, and job training, 1 13, Ij4 
duration of, m*ile TAA recipients, 
(table) 

duratioji of, predicting, 165 
duration of, for trade-impacted workers, 

110, 112 
duration, under TAA, 107, 113 
effect of, on national econoihyJij31 ^ 
^ and export displacement effect,)158 
females, effect of marital status oiylura- 
tion, 119, 120 (table) - ^ . -^ - " • 
and foreign invest;nent, tableT*ti^J^*<JW?' 
indirect, duration of, 204 ^V/ ^ 

and management service contracts^201-2 
occupational rat^ 1970, 157 ^ 4^ 
and overseas production transfefs; 159 
rate; national, ^2 

residual, defined, 159 , ^ . 

» sociatcost^ft 5? ^ ' o 
Unemployment benefits ^ 
amount of, 108 

effect of, oh duration and wage change, 

related to TraSe .Adjushncnt Assistance 
. \ benefits, lO?' * ' 

Unemployment Insurance Statistics ^ l09n. 
USSR'. ■ . * ^ 
—•as technology recipient, 183 \ 

tcctoology transfer, 20j 
United Autbmobile Workers (UAW), 33n., 
53. 31?^ • 

United /Nations Comnnittee on Trade and 
s^yv^ Qev^lopmcnhUNCt 
ay- U.S. corporation, diverse characteristics of, 
139-40 , . 
U.S. Department of Agriculture, 326 
U.S. Department of Commerce, 155, 250, 
323 

U.S. Department of Labor. 43, 106, 130 / 



U.S. economy > ' ' ^ *, - " 
' service-orientecl* 129 . • . 

itrehgth bf,!^-^-;^^^ >^ • 
U.S> Secretary of Labor. 108 
US. .Tariff Commission, 108,^109; 158 

Vene^^uela. as technology recipient, 183 
Volkswagen* 

supply cost to U.S.. market, 34, 48 

U.S. assembly plant, 33n., 34. 
Voluntary Restraint Agreement (VR A), 26,. 

27 ■ 

Volvo, 1 86 

- ■. . : ■ • f 

Wage change 
for" male Trade Adjustment Assistance 

recipients, 118 (table) 
female Trade Adjustment Assistance re- 
cipients, 119 (table) 
Wage s . See also Eami ngs . y 
Wages, U.S. • 
compared to world, 140 
direct foreign investment and, 161 
effect of foreign, investment on, 163,164 
(table) 

losses due to displacement, 88-92 

reemploymcntv effect of TAA on, 107 • 
West Germany ^ 

auto production in, 45 

computer indusiry, 178 

houriy worker wages, 46 
Wharton Annual and Industry model char- 

acteijstics of, 293 
Wharton Industry Model 
' glossary of industries, table, 299-300 

glossary of variables, tables, 299-300, 301. 

industry disaggregation for import func- 
tions, 295 (t^e) ; , : * 

input-output systems, 293-94, 294 (fig.) 

inventory stock response by industry,. 298 
(table) . 

long-r^ge forecasts', 305 (table) 

mean percentage errors in m^jor aggrer 
gate«V36l {taihht).. ^ \ 

mean'percentage errors in imports^ output^ 
; ' an4 €fmployment, 3()2-4 (tables) . 

6ut)>ut response by industry, 297 (table) - 

relative price response by industry, 29^ 
(table) 1 ' 

value added compntatron, 294 „ 
Women's clothing industry, percent ^fpriniie^ 

age nfadies in, 100 . 
Workers ^ i . 

characteristics of, by industrj^, 92 
. farm, employment demiand deductions, 

' '15?. ' 
as human capital, 97 

operatives, employment decline and tariff 
reduction, 252 

service, employment demand reductions, 
157 . * V 

white collar, employment demand reduc- 
tions, 157 

youngs attrition rate of, 102 
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Woilcers, blue collar 
effect of foreign investment on wages, 136 
employment demand reductions, 137 

. unemployment of^ resulting from tech- 

Workers, female .. 
attrition rate of; 

effect of TAA on unemployment of, 107 

jqb loss costs, 106 , 
Workers, prime age males 

earnings losj&es (rf, 87, 99 
' job loss costs, 106 X. 

percent losses of , 97 

percent of, in women's clothing industry, 
' ^ipO : . ■- 

rattb of, to total industry en^ployment, 97 

yoluntary^ unemployment of, t^l ; 

Xerox, 200 
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